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ORGANOBORON COMPOUNDS EXHIBITING ANTICOCCIDIAL ACTIVITIES 



(57) The present invention provides a pharmaceutical composition useful for animals except for humans, a phar- 
maceutical composition for use as an antiprotozoal agent, and a pharmaceutical composition for use as an anticoccidial 
agent, which comprises a compound of formula (I): 




in which Ar 1 and Ar 2 are independently a cyclic group which may be optionally substituted;G 1 is a group of the formula: 
CO -A-, -A-CR 1 R 2 - or-A-CR 3 R 4 -CR 5 R 6 -; G 2 is an azacyclic group which may be optionally substituted; provided that the 
OJ nitrogen atom in the ring is bound to B~; and the ring constituted with B", G 1 and G 2 is a 5- or 6-membered ring; or a 
salt thereof or a hydrate of them. 
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Description 

FIELD OF THE INVENTION 

[0001) The invention belongs to the veterinary field, and relates to novel pharmaceutical compositions for animals 
except humans, antiprotozoal agents, and anticoccidial agents. Specifically, the invention relates to a composition 
comprising an organic boron-based compound, and the compound itself. 

BACKGROUND ART 

[0002] Coccidiosis is an infection disease caused by coccidia, a subclass of protozoa (Sporozoea of Apicomplexa 
class). A coccidia, Eimeria tenella, Eimeria acervulina, and Emeria necatrix or the like infects mainly poultry, and 
induces various symptoms such as enterohemorrhage, death or growth inhibition in poultry. Outbreaks of widespread 
coccidiosis in poultry farms wherein poultry such as chicken and duck are commercially bred cause excessive losses, 
and are usually critical. Thus, there is an interest in anticoccidial agents useful for the prevention or treatment of coc- 



RELATIVE ART AND PROBLEMS TO BE SOLVED BY THE INVENTION 

[0003] Previously, sulfonamids, nitrofurans, quinolines, antithiamines, and benzamides have been in practical use 
as anticoccidial agents, and nowadays polyether antibiotics such as salinomycin and clopidol are primarily used. How- 
ever, these agents are not so potent in anticoccidial effects, and are problematically toxic to hosts. Further, drug tolerant 
strains occur due to their long period use, and cause gradual decrease in potency. Such a situation brings about a 
demand to develop a new type of anticoccidial agent for poultry which is effective against drug tolerant strains and 
which resists drug tolerance. 

[0004] As a result of an amount of research, the present inventors found organic boron-based compounds that over- 
come the drawbacks in the art as shown above, exhibit a good anticoccidial effect, and prevent outbreaks of coccidiosis. 
[0005] For organic boron-based compounds, Farfan, Norberto etal., J. Chew. Soc. , Perkin Trans. 2 (1 992), (4), 527-32 
describes diphenyl (2-pyridylalkyloxy-O.N) borons and their preparation, and Vershbitskil, F. R. et al., Term. Anal. 
Fazovye Ravnovesiya(1 985), 31 -3 describes organic boron-based compounds intramolecularty coordinated. However, 
no use of these compounds is described therein. Further, Lin, Kai et al. , Yiyao Gongye (1 985), 1 6(11 ) , 500-2 describes 
that (p-fluorophenyl) (o-methoxyphenyl) borinate and 8-hydroxyquinoline are reacted each other to give a boronncon- 
taining cyclic group compound, which has anti-tumor activities. However, any anticoccidial effect is not described there- 
in. 

Solution for solving the problems 

[0006] Thus, the present invention encompasses a phamnaceutlcal composition useful for animals except for hu- 
mans, an antiprotozoal or an anticoccidial, which comprises a compound of formula (I): 



Ar 1 and Ar 2 are independently a cyclic group which may be optionally substituted; 

G 1 is a group of the formula: -A-, -A-CR 1 R 2 - or -A-CRW-CRSR 6 - wherein A is an oxygen atom or a sulfur atom, 
R1 -R 6 are the same or different, and are each a hydrogen atom, a halogen atom, hydroxy, an aliphatic hydrocarbon 



cidiosis. 




in which 
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group which may be optionally substituted, a-O- (aliphatic hydrocarbon group which may be optionally substituted), 
an acyloxy, a phenyloxy which may be optionally substituted, an amino group which may be optionally substituted, 
a sulfo group which may be optionally substituted, or an aryl which may be optionally substituted, or R 1 and R 2 , 
R 3 and R 4 and/or R 5 and R 6 are combined together to form oxo, a methylene which may be optionally substituted, 
5 or an imino which may be optionally substituted; and 

a group of the formula: 



13 




20 is an azacyclic group that may be optionally substituted; 

provided that the smallest ring among rings constructed with B\ G 1 and G 2 is a 5- or 6-membered ring; or a salt 
thereof or a hydrate of them. 

[0007] In other aspects, the present invention encompasses the compounds as shown below of the compounds of 
formula (I): 

25 

1 ) A compound of formula (II): 



30 



35 



40 




45 

in which 

Ar° 1 Is an aryl which may be optionally substituted; 
Ar* 2 is a fused aryl which may be optionally substituted; 

so R a1 and R* 2 are independently hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a halogenated 

lower alkyl. a halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower 
alkoxy, a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy 
which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which 
may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be 

55 optionally substituted; and 

n and m are the same or different, and are an integer of 0-3; 

provided that when both n and m are 0, then a compound wherein both Ar* 1 and Ar 82 are not naphthalen- 
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2-yl substituted at the 1 -position by naphthalen-1-yl; or a salt thereof or a hydrate of them; 
2) A compound of formula (III): 



5 



10 



15 




in which 

20 

Ar*> 1 and Ar* 2 are the same or different, and are an aryl which may be optionally substituted; 
R b1 and R* 2 are independently a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a halogenated 
lower alkyl, a halogenated lower alkenyi, an aralkyl which may be optionally substituted, hydroxy, a lower 
alkoxy, a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy 
25 which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which 

may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be 
optionally substituted, or R b1 and R b2 are combined together to form an oxo, a methylene which may be 
optionally substituted or an imino which may be optionally substituted; 

Rb3 j S eaC h a halogen atom, a lower alkyl, a lower alkenyl, a halogenated lower alkyl, a halogenated lower 
30 alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower alkoxy, a lower alkenyloxy, a halo- 

genated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy which may be optionally substi- 
tuted, an aralkyloxy which may be optionally substituted, an amino group which may be optionally substituted, 
a sulfo group which may be optionally substituted, or an aryl which may be optionally substituted, or may be 
bonded with the adjacent group to form a fused ring; and 
55 p is an integer of 0-4; 

provided that when p is 0, both R b1 and R* 2 are hydrogen, and Ar* 1 and Ar*> 2 is a phenyl substituted with a 
halogen atom or a lower alkyl, then the phenyl of Ar* 1 and Ar* 2 is additionally substituted with a substituent other 
than a halogen atom or a lower alkyl; or a salt thereof or a hydrate of them; 
40 3) A compound of formula (IV): 
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in which 



Ar« 1 and Ar« 2 are independently a cyclic group which may be optionally substituted; 
R c1 and R 02 are independently a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a halogenated 
lower alkyl, a halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower 
alkoxy, a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy 
which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which 
may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be 
optionally substituted, or R c1 and R^ are combined together to form an oxo, a methylene which may be op- 
tionally substituted or an imino which may be optionally substituted; 

Rc3 is each a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a halogenated lower alkyl, a 
halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower alkoxy, a lower 
alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy which may be 
optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which may be op- 
tionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be optionally 
substituted, or may be combined with the adjacent group to form a fused ring; and 
R c is a hydrogen atom or a lower alkyl; or a salt thereof or a hydrate of them; and 



4) A compound of formula (V): 




in which 



Ar* 1 and Ar* 12 are the same or different, and are an aryl which may be optionally substituted; 

Rdi ( Rd2 ( Rd3 t anc j Rd4 are independently a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a 

halogenated lower alkyl. a halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, 
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a lower alkoxy, a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, 
phenyloxy which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino 
group which may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which 
may be optionally substituted, or R d1 and R<* and/or R d3 and R<* are combined together to form an oxo, a 
methylene which may be optionally substituted or an imino which may be optionally substituted; 
R<« is each a halogen atom, a lower alkyl, a lower alkenyl, a halogenated lower alkyl, a halogenated lower 
alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower alkoxy, a lower alkenyloxy, a halo- 
genated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy which may be optionally substi- 
tuted, an aralkyloxy which may be optionally substituted, an amino group which may be optionally substituted, 
a sulfo group which may be optionally substituted, or an aryl which may be optionally substituted, or may be 
combined with the adjacent group to form a fused ring; and 
r is an Integer of 0-4; 

provided that when r is 0, all of R d1 , R* 2 R* 3 and * are hydrogen, and Ar<" and Ar* 2 are phenyl substituted 
with a halogen atom or a lower alkyl, then the phenyl of Ar* 1 and Ar* 2 is additionally substituted with a substituent 
other than a halogen atom or a lower alkyl; or a salt thereof or a hydrate of them. 

[0008] In the formulae, the term "a cyclic group which may be optionally substituted" represented by Ar 1 and Ar 2 
refers to, for example, monocyclic or fused polycyclic alicyclic hydrocarbon groups (for example, a cycloalkyi which 
may be optionally substituted, a cycloalkenyl which may be optionally substituted, a cycloalkadienyl which may be 
optionally substituted, etc.), monocyclic or fused polycyclic aromatic hydrocarbon groups (for example, an aryl which 
may be optionally substituted, etc.), monocyclic or fused polycyclic heterocyclic groups (for example, an aromatic 
heterocyclic which may be optionally substituted, etc.), or spiro-cyclic hydrocarbon group or heterocyclic groups. 
[0009] Preferably, Ar 1 and Ar 2 are the same. 

[001 0] Examples of cycloalkyi as shown above include, for example, a cycloalkyi having 3 to 20 carbon atoms such 
as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycioheptyl, cycloctyl, bicyclo[2.2.1]heptyl, bicyclo[2.2.2]octyl, bi- 
cyclo[3.2.1]octyl, bicycio[3.2.2]nonyl, bicyclo[3.3.1)nonyl, bicycle[4.2.1]nonyl, bicyclo[4.3.1]decyl, and adamantyl, or 
the like. 

[0011] Examples of cycloalkenyl as shown above include, for example, a cycloalkenyl having 4 to 20 carbon atoms 

such as 2-cyclopenten-1-yl, 3-cyclopenten-1-yl, 2-cyclohexen-1-yl, and 3-cyclohexen-1-yl or the like. 

[0012] Examples of cycloalkadienyl as shown above include, for example, a cycloalkadienyl having 4 to 20 carbon 

atoms such as 2,4-cyclopentadien-l-yl, 2,4-cyclohexadien-t-yl, and 2,5<yclohexadien-1-yl or the like. 

[001 3] Examples of "aryl" as shown above include, for example, an aryl having 6 to 20 carbon atoms such as phenyl, 

indenyl, naphthyl (1-naphthyl, 2-naphthyl, etc.), anthryl, phenanthryl, acenaphthylenyl, fluorenyl (9-fIuorenyl, 1-fluore- 

nyl, etc.), or the like. 

[0014] The term "heterocyclic group" as shown above refers to a heterocyclic group containing at least one heter- 
oatom of oxygen, sulfur, nitrogen as an atom constructing the ring, and include monocyclic heterocyclic groups orfused 
polycyclic heterocyclic groups. 

[001 5] Specific examples of monocyclic heterocyclic groups include isoxazolyl, isothiazolyl, imidazolyl, 1 ,2,3-oxadi- 
azolyl, 1,3,4-oxadiazolyl, oxazolyl, furazanyl, 1 ,2,3-thladlazolyl, 1 ,2,4-thiadiazolyl, 1 ,3,4-thiadiazotyl, thiazolyl, thienyl, 
tetrazolyl, triazinyl, 1 ,2,3-triazolyl, 1 ,2,4-triazolyl, pyranyl, pyrazinyl, pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrrolyl, 
2H-pyrrolyl, furazanyl, furyl or the like. 

[0016] Specific examples of fused polycyclic heterocyclic groups include acridlnyl, 5-azabenzo[a]anthracenyl, Isoin- 
dolyl, isoquinolyl, isochromanyl, isobenzofranyl, imidazo[2,1-b]thiazolyl, 4H-imidazo[4,5-d]thiazoly1, imidazo[1 ,2-b] 
[t,2,4]triazinyl, imldazo[1 ,2-a]pyridyl, imidazotl.S-alpyridyl, imidazo[1,2-b]pyrldadlnyl, lmidazo[1 ,2-a]pyrimidinyl, imi- 
dazolidinyl, imidazolinyl, 1 H-indazolyl, indolizinyl, indolyl, 4H[1,3]-oxathioro[5,4-b]pyrrolyl, 1 H-2-oxapyrenyl, carba- 
zolyl. a-carbofinyl, p-carbotinyl, ycarbolinyl, quinazoiinyl, quinoxalinyl, quinolyl, chromanyl, 4H-1 ,3-dioxolo[4,5-b]imi- 
dazolyl, cyclopenta[b]pyranyl, 2,3-dithia-1 ,5-diazaindanyl, 4H-1 ,3-dithianaphthalenyl, 1 ,4^dtthianaphthalenyl, cinnonyl, 
thianthrenyl, thieno[2,3-b]franyl, 2,7,9-triazaphenanthrenyl, l^^-triazolo^.S-aJpyridadinyl, 1 ^^-triazolo^.S-alpyri- 
dyl, 2,4,6-trithia-3a l 7a-dlazaindanylnaphthyridinyl, piperazinyl, piperidyl, pyrazolidinyl, 7H-pyrazino[2,3-clcarbazolyl, 
pyrazino[2,3-d]pyridazinyl, 1 H-pyrazolo[4,3-d]oxazolyl, pyrazolo[1 ,5-a]pyridyl, pyrido[1 \2':1 ,2]imidazo[4,5-b]quinoxaJ- 
inyi, 5H-pyrido[2,3^o-oxazinyl, 4H-pyrido[2,3-c]carbazolyl, pyrrolidinyl, pyrrolinyl, IH-pyrrolo[1,2-b][2]benzazepinyl, 
pyrrolo[1,2-b]pyridazinyl, phenazinyl, phenathridinyl, phenathrolinyl, phenoxazinyl, phenoxthiynyl, phenothiazinyl, 
phthalazinyl, pterldinyl, purinyl, 2H-furo[3,2-b]pyranyl, furo[3,4-c]cinnoliny1, 1 ,2-benzoisoxazolyl, benzo[h]isoqulnolyl, 
1,2-benzoisothlazolyl, benzlmidazolyl, benzoxazolyl, 4H-3,1-benzoxazlnyl, 3-benzoxepinyl, benzothiazolyl, benzo[b] 
thienyl, 1H-benzotriazolyl, benzo[bJfranyl, morpholinyl, or the like. 

[0017] Preferred groups of "a cyclic group which may be optionally substituted" represented by Ar 1 and Ar 2 include 
an aryl which may be optionally substituted, and specifically an aryl which may be optionally substituted with a halogen 
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15 



20 



atom a lower alkyl, a lower alkenyl, a lower alkoxy, a halogenated lower alkyl, a halogenated lower alkenyl, a halo- 
genated lower alkoxy, hydroxy, an acyl, or an amino, or the like. The number of the substituents on an aryl or a hete- 
rocyclic group of Ar 1 and Ar* is not limited to one, and the species is not also limited to one. 
[001 8] Typical specific examples of an aryl which may be optionally substituted with one species of the subsmuent 
5 are described below. 

[0019] The term "halogen atom" refers to fluorine, chlorine, bromine, or the like. 

[00201 Thus examples of an aryl substituted with the halogen atom include 2-halogenatedphenyl (for example, 
2-fluorophenyl 2-chlorophenyl, 2-bromophenyl, etc.), 3-halogenatedphenyl (for example, 3-fluorophenyl, 3-chloroph- 
enyl 3-bromophenyl, etc.), 4-halogenatedphenyl (for example, 4-fiuorophenyl, 4-chlorophenyl, 4-bromophenyl, etc.), 
w 2-halogenatednaphthalen-1-yl (for example, 2-fluoronaphthalen-1-yl, 2-chloronaphthalen-l-yl, 2-bromonaphthalen- 
1-yl etc) 3-halogenatednaphthalen-1-yl (for example, 3-fluoronaphthalen-1-yl, 3-chloronaphthalen-1-yl, 3-brom- 
onaphthalen-1 -yl etc.), 4-halogenatednaphthalen-1 -yl (for example. 4-f luoronaphthalen-1 -yl, 4-chloronaphthalen-1 -yl, 
4-bromonaphthal'en-1-yl. etc.), 5-halogenatednaphthalen-1 -yl (for example, 5-f luoronaphthalen-1 -yl, Snchloronaphtha- 
len-1-yl 5-bromonaphthalen-1-yl, etc.), 6-halogenatednaphtha!en-1-yl (for example, 6-fluoronaphthalen-1-yl, 6-chlo- 
ronaphthalen-1-yl. 6-bromonaphthalen-1-yl, etc.), 7-halogenatednaphthalen-1 -yl (for example, 7-fluoronaphthalen- 
1-vl 7-chloronaphthalen-1-yl. 7-bromonaphthalen-1-yl, etc.), 8-halogenatednaphthalen-1-yl (for example, B-ftuoro- 
naphthalen-1 -yl 8-chloronaphthalen-1 -yl, 8-bromonaphthalen-1 -yl, etc.), 1 -halogenatednaphthalen-2-yl (for example, 

1- fluoronaphthalen-2-yl, 1 -chloronaphthalen-2-yl, 1-bromonaphthalen-2-yl, etc.), 3-halogenatednaphthalen-2-yl (for 
example 3-fluoronaphthalen-2-yl, 3-chloronaphthalen-2-yl, 3-bromonaphthalen2-yl, etc.), 4-halogenatednaphthalen- 

2- yl (for example, 4-fluoronaphtha!en-2-yl, 4-chloronaphthalen-2-yl, 4-bromonaphthalen-2-yl, etc.), 5-halogenated- 
naphthalen-2-yl (for example, 5-fluoronaphthalen-2-yl, 5^chloronaphthalen-2-yl, 5-bromonaphthalen-2-yl t etc.), 6-hal- 
oqenatednaphthalen-2-yl (for example, 6-fluoronaphthaien-2-yl, 6-chloronaphthalen-2-yl, 6-bromonaphthalen-2-yl, 
etc ) 7-halogenatednaphthalen-2-yl (for example, 7-fluoronaphthalen-2-yl, 7-chloronaphthalen-2-yl, 7-bromonaphtha- 
len-2-yl etc ) 8-halogenatednaphthalen-2-yl (for example, 8-fluoronaphthalen-2-yl, B-chloronaphthalen-2-yl, 8-brom- 

25 onaphthalen-2-yl, etc.), 2-halogenated inden-1-yl (for example, 2-fluoroinden-1 -yl, 2-chloroinden-1-yl, 2-bromoinden- 

1- yl etc) 3-halogenated inden-1-yl (for example, 3-fluoroinden-1-yl, 3-chloroinden-1-yl, 3-bromoinden-1-yl, etc.), 
4-halogenated inden-1 -yl (for example, 4-fluoroinden-1 -yl, 4<hloroinden-1 -yl, 4-bromoinden-1 -yl, etc.), 5-halogenated 
inden-1 -yl (for example, 5-fluoroinden-1-yl, 5-chloroinden-1-yl, 5-bromoinden-1-yl, etc.), 6-halogenated inden-1-yl (for 
example 6-fluorolnden-1-yl, 6-chloroinden-1 -yl, 6-bromoinden-1-yl, etc.), 7-halogenated lnden-1-yl (for example, 
7-fluoroinden-1 -yl, 7-chloroinden-1 -yl, 7-bromoinden-1 -yl, etc.), 1 -halogenated inden-2-yl (for example, 1 -fluoromden- 

2- yl 1-chloroinden-2-yl, 1-bromoinden-2-yl, etc.), 3-halogenated inden-2-y! (for example, 3-fluoroinden-2-yl, 3-chlo- 
roinden-2-yl 3-bromolnden-2-yl, etc.), 4-halogenated inden-2-yl (for example, 4-fluoroinden-2-yl, 4-chloromden-2-yl, 
4-bromoinden-2-yl, etc.), 5-halogenated inden-2-yl (for example, 5-fluoroinden-2-yl, 5-chloroinden-2-yl, 5-bromomden- 

2- yl etc ) 6-halogenated inden-2-yl (for example, 6-fluorolnden-2-yl, 6-chloroinden-2-yl, 6-bromoinden-2-yl, etc.), 
7-halogenated inden-2-yl (for example, 7-fluoroinden-2-yl, 7-chloroinden-2-yl, 7-bromoinden-2-yl, etc.), 7-halogenated 
inden-4-yl (for example, 7-fluoroinden-4-yl, 7-chloroinden-4-yl, 7-bromoinden-4-yl, etc.), 5-halogenated inden-3-yl (for 
example 5-fluoroinden-3-yl. 5-chloroinden-3-yl, 5-bromoinden-3-yl, etc.), 3-halogenated inden-5-yl (for example, 

3- fluoroinden-5-yl, 3-chloroinden-5-yl, 3-bromoinden-5-yl, etc.), 2-halogenated inden-6-yl (for example, 2-fluoroinden- 
6-yl 2-chloroinden-6-yl, 2-bromoinden-6-yl, etc.), 4-halogenated inden-7-yl (for example, 4-fluoroinden-7-yl, 4-chlo- 
roinden-7-yl 4-bromoinden-7-yl, etc.), 1 -halogenated inden^-yl (for example, 1 -fluoroinden-4-yl, 1-chlorolnden-4-yl, 
1-bromoinden-4-yl. etc.), 2,3-dihalogenatedphenyl (for example, 2,3-difluorophenyl, 2,3-dfehlorophenyl, 2,3-di- 
bromophenyl, etc.), 2,3-dihalogenatednaphthalen-1 -yl (for example, 2,3-drfluoronaphthalen-1 -yl, 2,3-dlchloronaphtha- 
len-1 -yl 2 3-dibromonaphthalen-1 -yl. etc.), 2,4-dihalogenated phenyl (for example, 2,4-dlf luorophenyl, 2,4-dichloroph- 
enyl 2 4-dibromophenyl, etc.), 2,6-dihalogenatedphenyl (for example, 2,6-difluorophenyi, 2,6-dichlorophenyl, 2,6-di- 

45 bromophenyl etc.), 4,5-dihalogenatednaphthalen-1-yl (for example, 4,5-dtfluoronaphthalen-1 -yl,4,5-dichloronaphtha- 
len-1-yl 4 5-dibromonaphthalen-1 -yl, etc.), 4,6-dihalogenatednaphthalen-1-yl (for example, 4,6-difluoronaphthalen- 
1-yl 4 6-dichloronaphthalen-1-yl, 4,6-dibromonaphthalen-1-yl, etc.), 4,8-dihalogenatednaphthalen-1-yl (for example, 
4 8-drfiuoronaphthalen-1-yl, 4,8-dichloronaphthalen-l-yl. 4,8-dibromonaphthalen-1 -yl, etc.) As shown above, the po- 
sition to be substituted is not limited so that the position may be 2-, 3-, or 4-position in the case of phenyl, whereas 2-, 

so 3- 4- 5- 6-, 7-, or 8-position in the case of naphthalen-1-yl. 

[0021] Examples of "lower alkyl" Include a straight or branched chain alkyl group having 1 to 1 0 carbon atoms, such 
as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl, 1-ethyl- 
propyl, and hexyl. 

[0022] It should be noted that the term "lower" as herein used means that the number of carbon atoms of an aliphatic 
53 hydrocarbon group such as an alkyl or an alkenyl is 1 -1 0, preferably 1 -8, more preferably 1 -6 unless otherwise indicated. 
[0023] Thus examples of an aryl substituted with the lower alkyl include 2-methylphenyl, 3-methylphenyl, 4-meth- 
ylphenyl 2-ethylphenyl, 3-ethylphenyl, 4-ethylphenyl, 2-methylnaphthalen-1 -yl. 3-methylnaphthalen-1-yl, 4-methyl- 
naphthalen-1-yl, 5-methylnaphthalen-1-yl, 6-methyl naphthalan- 1 -yl, 7-methylnaphthalen-1-yl, B-methylnaphthalen- 
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1- yl 2 4-dimethylphenyl, 2,4,6-trimethylphenyl. 4,5-dimethylnaphthalen-1 -yl, 4,6-dimethylnaphthalen-l -yl, 4,8-dimeth- 
vlnaphthalen-1 -yl 2-methylinden-1 -yl, 3-methylinden-1 -yl, 4-methylinden-1 -yl, 5-methylinden-1 -yl, 6-methyhnden- -yl. 
7-methylinden-1-yl. 1-methylinden-2-yl. 3-methylinden-2-yl, 4-methylinden-2-yl, 5-methylinden-2-yl, 6-methylinden- 

2- yl 7-methylinden-2-yl. 1 -methylinden-3-yl, 2-methylinden-3-yl, 4-methylinden-3-y1, 5-methylinden-3-yl, 6-methylin- 
den-3-yl 7-methylinden-3-yl, 1 -methylinden-4.yl, 2-methylinden-4-yl, 3-methylinden-4-yl, 5-methylinden-4-yl, 6-meth- 
ylinden-4-yl 7-methylinden-4-yl, 1 -methylinden-5-yl, 2-methylinden-5-yl, 3-methylinden-5-yl. 4-methylinden-5-yl, 
6-methylinden-5-yl, 7-methyllnden-5-yl, 1 -methyl inden-6-y I, 2-methylinden-6-yl, 3-methylinden-6-yl, 4-methylinden- 
6-yl S-methylinden-6-yl, 7-methylinden-6-yl. l-methylinden-7-yl. 2-methylinden-7-yl, 3-methylinden-7-yl, 4-methylin- 
den-7-yl 5-methylinden-7-yl, 6-methylinden-7-yl. The position to be substituted Is not limited so that the position may 
be 2- 3- or 4-position in the case of phenyl, whereas 2-, 3-, 4-, 5-, 6-, 7-, or 8-position in the case of naphthalen- 1 -yl. 
[00241 ' Examples of "lower alkenyl" include a straight or branched chain alkenyl group having 1 to 1 0 carbon atoms, 
such as vinyl, allyl, isopropenyl, 1-propenyl, 2-methyM -propenyl, 1-butenyl. 2-butenyl, 3-butenyl, 2-ethyl-1-butenyl, 

3- methyl-2-butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-3-pentenyl, or the like. 

[0025] Thus examples of an aryl substituted with the lower alkenyl include, but are not limited to, 2-vmylphenyl, 

3- vlnylphenyl 4-vinylphenyl, 2-alIylphenyl, 3-allylphenyl, 4-ailylphenyl, 2-vinylnaphthalen-1 .yl, 3-vinylnaphthalen-1-yl, 

4- vinylnaphthalen-1-yl, 5-vinylnaphthalen-1-yl, 6-vinylnaphthalen-1-yl, 7-vinylnaphthalen-1-yl, 8-vinylnaphthalen-1-yl, 
2-vinylinden-1-yl 3-vinylinden-1-yl, 4-vinylinden-1 -yl, 5-viny linden- 1-yl, 6-vinylinden-1 -yl, 7-vinylinden-1-yl, 1-vinylin- 
den-2-yl 3-vinylinden-2-yl, 4-vinylinden-2-yl, 5-vlnyllnden-2-yl, 6-vinylinden-2-yl, 7-vinylinden-2-yl, l-vinyllnden-3-yl, 

2- vinylinden-3-yl 4-vinylinden-3-yl, 5-vinylinden-3-yl, 6-vinyiinden-3-yl, 7-vinylinden-3-yl, 1-vinylinden-4-yl, 2-vinylin- 
den-4-yl 3-vinylinden-4-yl, 5-vinyllnden-4-yl, 6-vinylinden-4-yl, 7-vinyllnden-4-yl, 1 -vinylinden-5-yl, 2-vmyllnden-5-yl, 

3- vinyllnden-5-yl 4-vinylinden-5-yl. 6-vinylinden-5-yl, 7-vmylinden-5-yl, 1-vinylinden-6-yl, 2-vinylinden-6-yl, 3-vinylin- 
den-6-yl, 4-vinylinden-6-yl, 5-viny linden-6-yl. 7-vinylinden-6-yl, 1 -vinylinden-7-yl, 2-vinylinden-7-yl, 3-vinylinden-7-yl, 

4- vinylinden-7-yl, 5-vinylinden-7-yl, 6-vinyllnden-7-yl t or the like. 

[0026] Examples of "lower alkoxy- include an alkoxy group having 1 to 1 0 carbon atoms, such as methoxy, ethoxy, 
propoxy isopropoxy, butoxy, isobutoxy, neobutoxy, t-butoxy, pentoxy, isopentoxy, or the like. 

[0027] *Thus examples of an aryl substituted with the lower alkoxy include 2-methoxyphenyl, 3-methoxyphenyl, 
4-methoxyphenyl, 2-ethoxyphenyl, 3-ethoxyphenyl, 4-ethoxyphenyl, 2-methoxynaphthalen-1-yl, 3-methoxynaphtha- 
len-1-yl 4-methoxynaphthalen-1-yl, 5-methoxynaphthalen-l-yl, 6-methoxynaphthalen-1-yl, 7-methoxynaphthalen- 

1- yl 8-methoxynaphthalen-1-yl, 2,4-dimethoxyphenyl, 2,4,6-trimethoxyphenyl, 4, 5-dlmethoxy naphthalen- 1-yl, 
4 6-dimethoxynaphthalen-1-yl, 4,8-dimethoxynaphthalen-1-yl, 1 -methoxyinden-2-yl, 1 -methoxyinden-3-yl, 1-methox- 
yinden-4-yl 1-methoxyinden-5-yl, 1-methoxyinden-6-yl, 1 -methoxyinden-7-yl, 1 ,3-dimethoxyinden-2-yl, 1 ,2-dimethox- 
yinden-3-yl! 1 .S-dimethoxylnden-^yl^.S-dimethoxyinden-S-yl, 1 ,4-dimethoxyinden-6-yl, 1 ,4-dlmethoxyinden-7-yl, or 

[0028] 6 Examples of "halogenated lower alkyl" Include a lower alky* as shown above substituted with a halogen atom, 
such asfluoromethyl, chloromethyl, bromomethyl, 2-fluoroethyl, 2-chloroethyl, 2-bromoethyl, 1-fluoroethyl, 1-chloroe- 
thyl 1-bromoethyl, trifluoromethyl, trichloromethyl, tribromomethyl, difluoromethyl, dichloromethyl, dibromomethyl, 
1 ,2-difluoroethyl, 1 ,2-dlchloroethyl, 1 ,2-dibromoethyl, 1 ,1 -difluoroethyl, 1 ,1 -dichloroethyl, 1 ,1 -dibromoethyl, 2,2-difluor- 
oethyl 2 2-dichloroethyl, 2,2-dibromoethyl, or the like. 

[0029] Thus examples of an aryl substituted with the halogenated lower alkyl include an aryl substituted with a 
halomethyl (for example, a phenyl substituted with f luoromethyl, naphthalen-1 -yl substituted with f luoromethyl, a phenyl 
substituted with chloromethyl, naphthalen-1 -yl substituted with chloromethyl, a phenyl substituted with bromomethyl, 
naphthalen-1 -yl substituted with bromomethyl, etc.), an aryl substituted with a 2-haloethyl (for example, a phenyl sub- 
stituted with 2-fluoroethyl, naphthalen-1 -yl substituted with 2-fluoroethyl, a phenyl substituted with 2-chloroethyl, naph- 
thalen-1 -yl substituted with 2<hloroethyl, a phenyl substituted with 2-bromoethyl, naphthalen-1 -yl substituted with 

2- bromoethyl etc.), an aryl substituted with a 1 -halo-ethyl (for example, a phenyl substituted with 1 -fluoroethyl, naph- 
thalen-1 -yl substituted with 1-fluoroethyl, a phenyl substituted with 1-chloroethyl, naphthalen-1 -yl substituted with 
1 -chloroethyl a phenyl substituted with 1 -bromoethyl, naphthalen-1 -yl substituted with 1 -bromoethyl, etc.), and an aryl 
substituted with a trlhalomethyl (for example, a phenyl substituted with trifluoromethyl, naphthalen-1 -yl substituted with 
trifluoromethyl, a phenyl substituted with trichloromethyl, naphthalen-1 -yl substituted with trichloromethyl, a phenyl 
substituted with tribromomethyl, naphthalen-1 -yl substituted with tribromonethyl, etc.). The position to be substituted 
is not limited so that the position may be 2-, 3-, or 4-posttion In the case of phenyl, whereas 2-, 3-, 4-, 5-, 6-, 7-, or 
8-position in the case of naphthalen-1 -yl. In the case of indenyl, examples include, but are not limited to, 1-fluorometh- 
ylinden-2-yl 1-chloromethylinden-2-yl, 1 -bromomethylinden-2-yl, 1-(2-fluoroethyl)inden-2-yl, 1-(2-chloroethyl)inden- 
2-yl 1-(2-bromoethyl)inden-2-yl, 1-(1-fluoroethyl)inden-2-yl, 1-(1-chloroethyl)lnden-2-yl, 1-(1-bromoethyl)inden-2-yl, 
l-tri'fluoromethylinden-2-yl, 1-trichloromethylinden-2-yl, 1-tribromomethylinden-2-yl, 1-fluoromethyllnden-3-yl, 1-chlo- 
romethylinden-3-yl, 1-bromomethylinden-3-yl, 1-(2-fluoroethyl)inden-3-yl, 1-(2-chloroethyl)inden-3-yl, 1-(2-bromoe- 
thyl)inden-3-yl. 1-(1-fluoroethyl)lnden-3-yl, 1-(1*hloroethyl)lnden-3-yl, 1 -(1 -bromoethyl)inden-3-yl, 1-trifluoromethylln- 
den-3-yl 1-trichloromethylinden-3-yl, 1-tribromomethylinden-3-yl, 1 -f luoromethylinden-4-yl, 1-chloromethylinden-4-yl, 
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1 -bromomethylinden-4-yl. 1 -(2-(luoroethyl)inden-4-yl, 1 .(2-chloroethyDinden-4-yl, 1 -t 2 '^^'"^"^ 1 ' 
M.fluoroethyl)inden-4-yl, 1-(1-chloroethyl)inden-4-yl. 1-(1 -bromoethyl)inden-4-yl. 1-tnfluoromethyl.nden-4-yt. 1-tnchlo- 
omemylLen-4-yl, 1-tribromomethylinden-4-yl, 1-fluoromethylinden-5-yl, 1 <hloromethylinden-S-yl. 1-bromomethyl- 
nd7n-5 vl i-(2-fluoroethyl)inden-5-yl, 1-(2-chloroethyi)inden-5-yl, 1 -(2-bromoethyl)inden-5-yl. 1-(1-nuoroethyl)inden- 
5 5-yl 1-<1-chloroethyl)inden-5-yl. 1 -(1 -bromoethyl)inden-S-yl. 1-trifluoromethylinden-5-yl, 1-trichlorarnethyl.nden.5-yt. 
JribromomethyHnden-5-yl,1-fluorame^ 

oethvlV.nden-6-yl 1 -(2-chloroethyl)inden-6-yl, 1 -(2-bromoethyl)inden-6-yl, 1-(1-fluoroethyl)inden-6-yl. 1-(1-chloroe- 
thvlV.nden-6-yl -0 -bramoethyl)inden-6-yl. 1 -trifluoromethylinden-6-yl, 1 -trichloromethylinden-6-yl, 1 -tribromomethyl- 
nden-6-yl 1 Huoromethylinden-7-yl, 1 «hloromethylinden-7-yl. 1-bromomethylinden-7-yl, l-(2-f.uoroethyl)inden-7-yl, 
,o i-(2<hloroethyl)inden-7-yl, 1 -(2-bramoethyl)inden-7-yl, 1.(1-fluoroethyl)inden-7-yl. 1.(1-chloraethyl).nden-7-yl, 1- 
(1-bromoethyl)inden-7-yl, 1 -trifluoromethylinden-7-yl, 1 -trichloromethylinden-7-yl. 1 -tribromomethylinden-7-yl, or the 
lik© 

T00301 Examples of "halogenated lower alkenyP include a lower alkenyl as shown above substituted with a halogen 
atom such as 3-fluoro-1 -propenyl, 3-chlora-1-propenyl, 3-bromo-1-prapenyl. 4-(luoro-2-butenyl, 4-chloro-2-butenyl, 
is 4-bromo-2-butenyl, 1 -tluoro-2-butenyl, 1 -chloro-2-butenyl. 1 -bromo-2-butenyl, or the like. 

r0031l Thus examples of an aryl substituted with the halogenated lower alkenyl include an aryl substituted with a 

3- halo-1 -orooenvl (for example, a phenyl substituted with 3-fluoro-1 -propenyl, naphthalen-1 -yl substituted with 3-fluoro- 
1 -propenyl a phenyl substituted with 3-chloro-1 -propenyl, naphthalen-1 -yl substituted with 3-chloro-l -propenyl, a phe- 
nyl substituted with 3-bromo-1 -propenyl, naphthalen-1 -yl substituted with 3-bromo-1 -propenyl. etc.). an aryl substituted 
with a 4-halo-2-butenyl (for example, a phenyl substituted with 4-fluoro-2-butenyl. naphthalen-1 -yl substituted wrth 

4- fluoro-2-butenyl. a phenyl substituted with 4-chloro-2-butenyl, naphthalen-1 -yl substituted with 4-chloro-2-butenyl. a 
phenyl substituted wrth 4-bromo-2-butenyl, naphthalen-1 -yl substituted with 4-bromo-2-butenyl. etc.). an aryl substi- 
tuted wrth a l-halo-2-butenyl (for example, a phenyl substituted with 1-fluoro-2-butenyl, naphthalen-1 -yl substrtuted 
wrth 1 -fluoro-2-butenyl. a phenyl substituted with 1 -chloro-2-butenyl. naphthalen-1 -yl substituted with 1 -chloro-2-bute- 
nvl a phenyl substituted with 1 -bromo-2-butenyl, naphthalen-1 -yl substituted with 1 -bramo-2-butenyl. etc.), or the like 
The position to be substituted is not limited so that the position may be 2-, 3-. or 4-position in the case of phenyl, 
whereas 2- 3- 4- 5- 6-, 7-, or 8-position In the case of naphthalen-1 -yl. In the case of Indenyl, examples include, but 
are not iimited'to,'l-(3-fluoro-1-propenyl)inden-2-yl. 1-(3<hloro-1-propenyl)inden-2-yl, 1 -(3-bromo-1 -propenyl).nden- 
2-vl i-(4-fluoro-2-butenyl)inden-2-yl, l-(4-chloro-2-butenyl)inden-2-yl, 1-(4-bromo-2-butenyl)inden-2-yl. 1-(1-fluoro- 

2- butenvl)inden-2-yl, 1 -(1 -chloro-2-butenyl)inden-2-yl. 1 -(1 -bromo-2-butenyl)inden-2-yl, 1 -(3-fluoro-1 -propenyl).nden- 

3- vl 1-(3-chloro-1-propenyl)inden-3-yl. 1-(3-bromo-1-propenyl)inden-3-yl, 1-(4-fluoro-2-butenyl)inden-3-yl, 1-(4-chlo- 
ro-2-butenyl)inden-3-yl. 1 -(4-bromo-2-butenyl)inden-3-yl. 1 -(1 -fluoro-2-butenyl)inden-3-yl, 1 -(1 -chloro-2-butenyl).n- 
den-3-vl H1-bromo-2-butenyl)inden-3-yl, 1-(3-fluoro-1-propenyl)inden-4-yl, 1-(3-chloro-1-propenyl)inden-4-yl, 1- 
(3-bromo-1 -propenyl)inden-4-yl. 1 -(4-fluoro-2-butenyl)inden-4-yl. 1 -(4-chloro-2-butenyl)lnden-4-yl, 1 -(4-bromo- 

35 2-butenyl)inden-4-yl. 1 -(1 -fluoro-2-butenyl)inden-4-yl. 1-(1-chloro-2-butenyf)inden-4-yl, 1-(1-bromo-2-butenyl)inden- 

4- yl i-(3-fluoro-1-propeny0inden-5-yl. 1-(3-chloro- 1-propenyl)inden-5-yl, 1-(3-bromo-1-propenyl)inden-5-yl, 1- 
' (4-fluoro-2-butenyl)inden-5-yl. 1-(4-chloro-2-butenyl)inden-5-yl. 1-(4-bromo-2-butenyl)inden-5-yl. 1 -(1 -fluoro-2-bute- 

nvlVmden-5-yl 1 -(1 -chloro-2-butenyl)inden-5-yl. 1 -(1 -bromo-2-butenyl)inden-5-yl. 1 -(3-fluoro-1 -propenyl).nden-6-yl. 1 - 
(3-chloro-1-propenyl)lnden-6-yl. 1-(3-bromo-1-propenyl)inden-6-yl, 1-(4-fluoro-2-butenyl)inden-6-yl, 1-(4-chloro- 
40 2-butenyninden-6-yl, 1-(4-bromo-2-butenyl)lnden-6-y1, l-(1-fluoro-2-butenyl)lnden-6-yl, 1 -(1 -chloro-2-butenyl)lnden- 
6-vl 1-(1-bromo-2-butenyl)lnden-6-yl. 1 -(3-fluoro-1 -propenyl)inden-7-yl. 1 -(3-chloro-1 -propenyl)inden-7-yl. 1-(3-bro- 
mo-1 -propenyl)lnden-7-yl, 1 -(4-fluoro-2-butenyl)inden-7-yl, 1 -(4n:hloro-2-butenyl)inden-7-yl, 1 -(4-bromo-2-butenyl)ln- 
den-7-yl. i-(l-fluoro-2-butenyl)lnden-7-yl, 1 -(1 -chloro-2-butenyl)inden-7-yl, l-(1-bromo-2-butenyl)lnden-7-yl. or the 
like 

45 [0032] Examples of "a halogenated lower alkoxy" include a lower alkoxy as shown above substituted with a halogen 
atom such as fluoromethoxy, chloromethoxy. bromomethoxy, 1 -fiuoroethoxy, 1 <hloroethoxy, 1 -bromoethoxy, 2-fluor- 
oethoxy, 2-chloroethoxy, 2-bromoethoxy, or the like. 

[0033] Thus examples of an aryl substituted with the halogenated lower alkoxy include an aryl substituted with a 
halo-methoxy (for example, a phenyl substrtuted with fluoromethoxy, naphthalen-1 -yl substituted with fluoromethoxy, 

50 a phenyl substituted with chloromethoxy, naphthalen-1 -yl substituted with chloromethoxy, a phenyl substituted wrth 
bromomethoxy naphthalen-1 -yl substituted with bromomethoxy, etc.), an aryl substituted with a halo-ethoxy (for ex- 
ample a phenyl substituted with 1 -fiuoroethoxy, naphthalen-1 -y I substituted with 1 -fiuoroethoxy, a phenyl substituted 
with l^chloroethoxy. naphthalen-1 -yl substituted wrth 1 -chloroethoxy, a phenyl substituted with 1 -bromoethoxy, naph- 
thalen-1 -yl substituted with 1 -bromoethoxy, a phenyl substituted with 2-fluoroethoxy, naphthalen-1 -yl substituted with 

55 2-fluoroethoxy a phenyl substituted with 2-chloroethoxy. naphthalen-1 -yl substituted with 2-chloroethoxy, a phenyl 
substituted with 2-bromoethoxy, naphthalen-1 -yl substituted with 2-bromoethoxy, etc.). The position to be substituted 
is not limited so that the position may be 2-, 3-, or 4-posltlon in the case of phenyl, whereas 2-, 3-, 4-, 5-, 6-, 7-, or 
8-position in the case of naphthalen-1 -yl. In the case of indenyl, examples include, but are not limited to, 1 -fiuorometh- 
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oxvinden-2-yl 1 -chloromethoxyinden-2-yl. 1-bromomethoxyinden-2-yl. 1-(1-fiuoroethoxy)inden-2-yl, 1-(1-chlo- 
roethoxy)inden-2-yl, 1-(1-bromoethoxy)inden-2-yl. 1 -(2-fluoroethoxy)inden-2-yl, 1-(2-chloroethoxy)inden-2-yl, 1- 
(2-bromoethoxy)inden-2-yl, 1 -f luoromethoxyinden-3-yl, 1<:hloromethoxyinden-3-yl, l-bromomethoxy.nden-3-yl, 1- 
1 -fluoroethoxy)inden-3-yl, 1 -(1 -chloroethoxy)inden-3-yl. 1 -(1 -bromoethoxy)inden-3-yl, 1 -(2-fluoroethoxy)inden-3-yl, 

5 i.(2-chloroethoxy)inden-3-yl, 1-(2-bromoethoxy)inden-3-yl, 1 .fluoromethoxyinden-4-yl, 1-chloromethoxyinden-4-yl, 
1 -bromomethoxyinden-4-yl, 1 -(1 -fluoroethoxy)inden-4-yl, 1 -(1 -chloroethoxy)inden-4-yl, 1 -(1 .bromoethoxy)inden-4-yl, 
1 (2 fluorcethoxy)inden-4-yl, 1 -(2-chloroethoxy)inden-4-yl ( 1-(2-bromoethoxy)inden-4-yl, 1-fluoromethoxyinden-5.yl, 
1-chloromethoxyinden-5-yl, l-bromomethoxyinden-5-yl, 1-(1-fluoroethoxy)inden-5-yl, 1-(1-chloroethoxy)inden-5-yl, 1- 
(1 -bromoethoxy)inden-5-yl, 1 -(2-fluoroethoxy)inden-5-yl, 1 -(2-chloroethoxy)inden-5-yl, 1 -(2-bromoethoxy)inden-5-yl, 

w l-fluoromethoxyinden-6-yl, 1-chloromethoxyinden-6-yl. 1 -bromomethoxyinden-6-yl, 1 -(1 -fluoroethoxy).nden-6-yl, 1- 
(1 -chloroethoxy)inden-6-yl, 1 -(1 -bromoethoxy)inden-6-yl, 1 -(2-fluoroethoxy)inden-6-yl, 1 -(2-chloroethoxy)tnden-6-yl, 
1-(2-bromoethoxy)inden-6-yl, l-fluoromethoxyinden-7-yl. lHchloromethoxyinden-7-yl, 1 -bromomethoxymden-7-yl, 1- 
(1 -fluoroethoxy)inden-7-yl, 1 -(1 -chloroethoxy)inden-7-yl, 1 -(1 -bromoethoxy)inden-7-yl, 1 -(2-f luoroethoxy)inden-7-yl, 
1-(2-chloroethoxy)inden-7-yl, 1-(2-bromoethoxy)inden-7-yl. 

is [0034] Examples of an aryl substituted with hydroxy as shown above include 2-hydroxyphenyl, 2-hydroxynaphthalen- 
1-yl 3-hydroxyphenyl, 3-hydroxynaphthalen-l-yl, 4-hydroxyphenyl, 4-hydroxynaphthalen-1-yl, 5-hydroxynaphthalen- 
1-yl' 6-hydroxynaphthalen-l-yl, 7-hydroxynaphthalen-1-yl, 8-hydroxynaphthalen-1 -yl, 1 -hydroxy inden-1-yl, 1-hydrox- 
yinden-2-yl 1 -hydroxy inden-3-y 1, 1 -hydroxyinden-4«yl, 1 -hydroxyinden-5-yl, 1 -hydroxy inden-6-yl, 1 -hydroxyinden-7-yl, 
1 t 4-dihydroxyinden-1-yl, 1 .S-dihydroxyinden^-yl, 2,5-dihydroxyinden-3-yl, 1 ,3-dihydroxyinden-4-yl, 1 ,3-dihydrox- 

20 yinden-5-yl, 2,4-dihydroxyinden-6-yl, 1 ,4-dihydroxyinden-7-yl, or the like. 

[0035] The term -an acyl" as shown above has the same meaning as "an acyl" as a substituent in an aliphatic 
hydrocarbon group which may be optionally substituted" as described hereinafter. 

[0036] Examples of an aryl substituted with an acyl include, but are not limited to, 2-acetylphenyl, 2-acetylnaphthalen- 
1-yl 3-acetylphenyl, 3-acetylnaphthalen-1-yl, 4-acetylphenyl. 4-acetylnaphthalen-1-yl, 5-acetylnaphthalen-1-yl, 
6-acetylnaphthalen-l-yl, 7-acetylnaphthalen-1-yl, 8-acetylnaphthalen-1-yl, 1 -acetylinden-1 -yl, 1 -acetylinden-2-yl 

1- acetyiinden-3-yl 1-acetylinden-4-yl, 1 -acetylinden-5-yl, 1 -acetylinden-6-yl, 1-acetylinden-7-yl, 1-acetyhnden-2-yl, 
S-acetyllnden^-yl* 4-acetylinden-2-yl, 5-acetylinden-2-yl, 6-acetylinden-2-yl, 7-acetylinden-2-yl, 1 -acetyllnden-3-yl, 

2- acetylinden-3-yl! 4-acetylinden-3-yl, 5-acetylinden-3-yl, 6-acetylinden-3-yl, 7-acetylinden-3-yl, 1«acetylinden^-yl, 

2- acetylinden-4-yl, 3-acetylinden-4-yl, 5-acetyilnden-4-yl, 6-acetylinden-4-yl, 7-acetylinden-4-yl, or the like. 
[0037] Examples of an aryl substituted with an amino include 2-aminophenyl, 2-aminonaphthalen-1 -yl, 3-aminophe- 
nyl, 3-aminonaphthalen-1-yl, 4-aminophenyl, 4.aminonaphthalen-1-yl, 5-aminonaphthalen-1-yl, 6-aminonaphthalen- 
1-yl, 7-aminonaphthalen-1-yl, 8-aminonaphthalen-l-yl, or the like. 
[0038] A in G 1 is preferably an oxygen atom. 

[0039] "halogen atom" represented by rV-R 6 in G 1 has the same meaning as shown above. 
[0040] Aliphatic hydrocarbon group in "an aliphatic hydrocarbon group which may be optionally substituted" repre- 
sented by R 1 -R 6 in G 1 means a straight or branched chain aliphatic hydrocarbon group (an alkyl, an alkenyl, an alkynyl, 
etc ) 

[0041 ] Examples of an alkyl in the "aliphatic hydrocarbon group" include a straight or branched chain alkyl having 1 
to 20 carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, 
neopentyl tert-pentyl, 1-ethylpropyl. hexyl, isohexyl, heptyl, octyl, decyl, tetrahydrogeranyl, dodecyl, tridecyl, tetrade- 
cyl hexadecyl, octadecyl, nonadecyl, eicosanyl, or the like. Preferred groups are an alkyl having 1 to 1 0 carbon atoms. 
[0042] Examples of an alkenyl in the "aliphatic hydrocarbon group" include a straight or branched chain alkenyl 
having 2 to 20 carbon atoms, such as vinyl, allyl. isopropenyl, 1-propenyl, 2-methyM-propenyl, 1-butenyi, 2-butenyl, 

3- butenyl 2-ethyM -butenyl, 3-methyl-2-butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl. 4-pentenyl, 4-methyl-3-pentenyl, 
1 -hexenyl 2-hexenyl. 3-hexenyl, 4-hexenyl, 5-hexenyl t 1 -heptenyl, 1 -octenyl, geranyl, 1 -decenyl, 1 -tetradecenyl, 1 -oc- 
tadecenyl! 9-octadecenyl, 1 -eteosenyl, 3,7,11 ,15-tetramethyM -hexadecenyl, or the like. Preferred groups are an alke- 
nyl having 2 to 8 carbon atoms. 

[0043] Examples of an alkynyl in the "aliphatic hydrocarbon group" include a alkynyl having 2 to 20 carbon atoms 
which may contain a double bond, such as ethynyl, 1-propynyl, 2-propynyl, 2-penten^-ynyl, or the like. Preferred 
so groups are an alkynyl having 2 to 8 carbon atoms. }Jl Dlo6 . r1 

[0044] The term "(aliphatic hydrocarbon group which may be optionally substituted)-0- represented by R'-R 6 in G 1 
means a group wherein an aliphatic hydrocarbon group as defined above is bound to an oxygen atom, and include an 
alkyloxy, an alkenyloxy, an alkynyloxy, or the like. 

[0045] Preferred examples of substituents of "an aliphatic hydrocarbon group which may be optionally substituted 
55 specifically include a halogen atom, hydroxy, a lower alkoxy, lower alkenyloxy, lower alkylcarbonyloxy, a carboxyl, a 
substituted or unsubstituted carbamoyl, a cyano, a substituted or unsubstituted amino, an amidino, an azido, a nitro, 
a nitroso mercapto, a (lower alkyl)thio, a sulfo. a substituted or unsubstituted, saturated or unsaturated alicyclic hy- 
drocarbon group, a substituted or unsubstituted, monocyclic or fused polycyclic aryl, a substituted or unsubstituted 
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heterocyclic group, an acyl, or the like. The number of substituents of "an aliphatic hydrocarbon group which may be 
optionally substituted" is 1 to 5, and preferably 1 to 3. The position of the substituents is not limited. 
[0046] "Halogen" as a substituent on "an aliphatic hydrocarbon group which may be optionally substituted" has the 
same meaning as shown above. "Lower alkoxy" as a substituent on "an aliphatic hydrocarbon group which may be 
optionally substituted" has the same meaning as shown above. 

[0047] Examples of "lower alkenyioxy" as a substituent on "an aliphatic hydrocarbon group which may be optionally 
substituted" include a alkenyioxy having 2 to 7 carbon atoms, such as vinyloxy, allyloxy, 1 -propenyloxy, 2-methyl- 

1 - propenyloxy, 1 -butenyloxy, 2-butenyloxy, 3-butenyloxy, 2-ethyl-1 -butenyloxy, 3-methyl-2-butenyloxy, 1 -pentenyloxy, 

2- pentenyloxy, 3-pentenyloxy, 4 -pentenyloxy, 4-methyl-3-pentenyloxy, or the like. 

[0048] Examples of "lower alkylcarbonyloxy" as a substituent on "an aliphatic hydrocarbon group which may be 
optionally substituted" include an alkylcarbonyloxy having 2 to 7 carbon atoms, such as methylcarbonyloxy, ethytcar- 
bonyloxy, propylcarbonyloxy, isopropylcarbonyloxy, butylcarbonyloxy, isobutylcarbonyloxy, t-butylcarbonyloxy, pentyl- 
carbonyloxy, isopentylcarbonyloxy, neopentylcarbonyloxy, t-pentylcarbonyloxy, hexylcarbonyloxy, or the like. 
[0049] Examples of "substituted carbamoyl" as a substituent on "an aliphatic hydrocarbon group which may be op- 
tionally substituted" include N-mono-(a lower alkyl)carbamoyl, N,N-di-(a lower alky1)carbamoyl, N-hydroxycarbamoyl, 
N-(a lower alkoxy)carbamoyl, N-hydroxy-N-(a lower alkyl)carbamoyl, N-(a lower alkoxy)-N-(a lower alkyl)carbamoyl, 
N-phenylcarbamoyl, N-(substituted phenyl)carbamoyl, or the like. 

[0050] Examples of the "N-mono-(a lower alkyl)carbamoyl" include N-methylcarbamoyl, N-ethylcarbamoyl, N-pro- 
pylcarbamoyl, N-isopropylcarbamoyl, N-pentylcarbamoyl, N-isopentylcarbamoyl, N-neopentylcarbamoyl, N-t-pentyl- 
carbamoyl, N-1-ethylpropylcarbamoyl, N-hexylcarbamoyl, or the like, since the lower alkyl has the same meaning as 
shown above. 

[0051] Examples of the "N,N-di-(a lower alkyl)carbamoyl" include N,N-dimethylcarbamoyl, N-ethyl-N-methylcar- 
bamoyl, N,N-diethylcarbamoyl, N-methyl-N-propylcarbamoyl, N-butyl-N-methylcarbamoyl, N-butyl-N-ethylcarbamoyl, 
N-butyl-N-'propylcarbamoyl, N-butyl-N-lsopropylcarbamoyl, N.N-dibutylcarbamoyl, N-ethyl-N-propytearbamoyl, N,N- 
dipropylcarbamoyl, N-isopropyl-N-n-propylcarbamoyl, N-isopropyl-N-methylcarbamoyl, or the like, since the loweralkyl 
has the same meaning as shown above. 

[0052] Examples of the "N-hydroxy-N-(a lower a Iky Carbamoyl" include a N-hydroxy-N-(a lower alkyl)carbamoyl hav- 
ing 2 to 7 carbon atoms, such as N-hydroxy-N-methylcarbamoyl. N-hydroxy-N-ethylcarbamoyl, N-hydroxy-N-propyl- 
carbamoyl, N-hydroxy-N-butylcarbamoyl, N-hydroxy-N-isopropylcarbamoyl, N-hydroxy-N-isobutylcarbamoyl, N-hy- 
droxy-N-sec-butylcarbamoyl, N-hydroxy-N-t-buty Carbamoyl, N-hydroxy-N-pentylcarbamoyl, N-hydroxy-N-isopentyl- 
carbamoyl, N-hydroxy-N-neopentylcarbamoyl or the like, since the loweralkyl has the same meaning as shown above. 
[0053] Examples of "N-(a lower alkoxy)-N-(a lower alkyl)carbamoyl" include a N-(a lower alkoxy)-N-(a lower alkyl) 
carbamoyl having 3 to 1 3 carbon atoms as the whole number of carbon atoms, such as N-methoxy-N-methylcarbamoyl, 
N-methoxy-N-ethytearbamoyl, N-methoxy-N-propylcarbamoyl, N-methoxy-N-butyfcarbamoyl, N-methoxy-N-lsopropyl- 
carbamoyl, N-methoxy-N-isobutylcarbamoyl, N-methoxy-N-sec-butylcarbamoyl, N-methoxy-N-t-butylcarbamoyl, N- 
methoxy-N-pentylcarbamoyl, N-methoxy-N-isopentylcarbamoyl, N-methoxy-N-neopentylcarbamoyl or the like, since 
the lower alkyl has the same meaning as shown above. 

[0054] Examples of the substituents of the "N-(a substituted phenyl)carbamoyl M include a lower alkyl, a lower alkoxy, 
hydroxy, or the like, each of which has the same meaning as shown above. Preferred examples of the "N-(a substituted 
pheny1)carbamoyl" include (4-methylphenyl)carbamoyl t (4-ethylphenyl)carbamoyl, (4-hydroxyphenyl)carbamoyl l 
(4-methoxyphenyl)carbamoyl l (2,3-dihydroxyphenyl)carbamoyl, (2,3-methoxyphenyl)carbamoyl f [2,4-dihydroxyphe- 
nyl)carbamoyl, (2,4-methoxyphenyl)carbamoyl, (2,6-dlhydroxyphenyl)carbamoyl, (2,6-methoxyphenyl)carbamoyl, 
(2,4 1 6-trihydroxyphenyl)carbamoyl t (2,4,6-trimethoxyphenyl)carbamoyl, (2,4-dimethoxy-6-hydroxyphenyl)carbamoyl, 
(2!6^imethoxy-4-hydroxyphenyl)carbamoyl l (4,6-dihydroxy-2-methoxyphenyl)carbamoyl, (2,6-dihydroxy-4-methoxy- 
phenyl)carbamoyl, (2,3,4-tr1methoxyphenyl)carbamoyl, (2,3-dimethoxy-4-hydroxyphenyl)carbamoyl, (2,4-dimethoxy- 

3- hydroxyphenyl)carbamoy1, (2,3-dihydroxy-4-methoxyphenyl)carbamoyl t (3,4-dimethoxy-2-hydroxyphenyl)car- 
bamoyl, (2,4-dihydroxy-3-methoxyphenyl)carbamoyl, (2 l 4-dimethoxy-6-methylphenyl)carbamoyl, (2,6-dimethoxy- 

4- methylphenyl)carbamoyl, or the like. 

[0055] Examples of "substituted amino" as a substituent in the definitions of R 1 -R 8 , and "an aliphatic hydrocarbon 
group which may be optionally substituted" include mono-(a lower alkyl)amino, a di-(a lower alkyl)amino, (a lower alkyl) 
carbonyl amino, or the like. 

[0056] Examples of the "mono-(a lower alkyl)amino" include a mono-(a lower alkyl)amino in which the number of 
carbon atoms of the alkyl is 1 to 6, such as methylamino, ethylamino, propylamine, isopropylamino, butylamino, iso- 
butylamino, sec-butylamino, t-butylamino, pentylamino, isopentylamino, hexylamino, or the like, since the lower alkyl 
has the same meaning as shown above. 

[0057] Examples of the "di-(a lower alkyl)amino" include a di-(a lower alkyl)amino in which the whole number of the 
carbon is 2 to 20, such as dimethylamlno, ethylmethyiamino, diethylamino, methyipropylamiho, ethylpropylamino, iso- 
propylmethylamino, isopropylethylamino, butylmethylamino, butylethylamino, isobutylmethylamino, isobutylethylami- 
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no or the like, since the lower alkyl has the same meaning as shown above. 

[0058] Examples of the "(a lower alkyl)carbonyl amino" include an alkylcarbonyl amino having 2 to 7 carbon atoms, 
such asmethylcarbonylamino, ethylcarbonylamino. propylcarbonylamino, isopropylcarbonylamino, butylcarbonylami- 
no, isobutylcarbonylamino, sec-butylcarbonylamino, t-butylcarbonylamino, pentylcarbonylamino, isopentylcarbo- 
nylamino or the like, since the lower alkyl has the same meaning as shown above. 

[0059] Examples of "(a lower alkyl)thio" as a substrtuent on "an aliphatic hydrocarbon group which may be optionally 
substituted" include a (lower alkyl)thio having 1 to 6 carbon atoms, such as methylthio, ethylthio, propytthio, isopro- 
pylthio, butylthio, isobutylthio, neobutylthio, t-butylthio, pentylthio. hexylthio, or the like, since the lower alkyl has the 
same meaning as shown above. f 
[0060] "A substituted or unsubstituted, saturated or unsaturated alicyclic hydrocarbon group as a substrtuent on an 
aliphatic hydrocarbon group which may be optionally substituted" is exemplified by a cycloalkyl, a cycloalkenyl, a cy- 
cloalkadienyl, or the like, and has a similar meaning to those in "a cyclic group which may be optionally substituted" 
represented by Ar 1 and Ar 2 . 

[0061] "A substituted or unsubstituted, monocyclic or fused polycydic aryl" as a substrtuent on an aliphatic hydro- 
carbon group which may be optionally substituted" has a similar meaning to those in "a cyclic group which may be 
optionally substituted" represented by Ar 1 and Ar*. 

[0062] A heterocyclic group of M a substituted or unsubstituted heterocyclic group" as a substrtuent on an aliphatic 
hydrocarbon group which may be optionally substituted" has a similar meaning to those in "a cyclic group which may 
be optionally substituted" represented by Ar 1 and Ar 2 . 

[0063] Preferred examples of the substituents of "a substituted, saturated or unsaturated alicyclic hydrocarbon 
group" "a substituted, monocyclic or fused polycydic aryl", and "a substituted heterocyclic group" as shown above 
include halogen hydroxy, a lower alkyl, a substituted lower alkyl (wherein the substrtuent is a halogen, hydroxy, a lower 
alkoxy or (a lower alkyl)carbonyl), a lower alkenyl, a lower alkynyl, a lower alkoxy, a lower alkenyloxy, a lower alkyl- 
carbonyloxy, a carboxyl, a lower alkylcarbonyl, (a lower alkoxy)carbonyl, a carbamoyl, a lower alkylcarbamoyl, N-dl(a 
lower alkyl)carbamoyl, N-hydroxycarbamoyl, N-hydroxyN-(a lower alkyljcarbamoyl, N-(a phenyl)carbamoyl. N-(a sub- 
stituted phenyl)carbamoyl, a cyano, an amino, mono-(a lower alkyQamino, di-(a lower alkyl)amino, (a lower alkyi)car- 
bonylamino, an amidino, an azido, a nitro, a nitroso, mercapto, (a lower alkyl)thio, a sutfo, a saturated or unsaturated, 
alicyclic hydrocarbon group, a monocyclic or fused polycydic aryl, a heterocyclic group, or the like. The number of the 
substituent(s) is 1 to 3, and preferably 1 . The position of the substrtuent(s) is not limited. 

[0064] Preferred examples of "(a lower alkyl)carbonyl" as shown above include an alkanoyl having 2 to 6 carbon 
atoms, such as acetyl, propionyl, butylyl, isobutylyl, valeryl, isovaleryl, pivaloyl, hexanoyl, or the like, since the lower 
alkyl has the same meaning as shown above. 

[0065] Preferred examples of "(a lower alkoxy)carbonyl" include an alkoxy carbonyl having 2 to 7 carbon atoms, 
such as methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl, n-butoxycarbonyl, since the lower alkoxy has the same 
meaning as shown above. 

[0066] The substituents other than those described above have a similar meaning to those mentioned in the substit- 
uents of "an aliphatic hydrocarbon group which may be optionally substituted". 

[0067] "An acyl" as a substrtuent in the definitions of R 1 -R 6 and in "an aliphatic hydrocarbon group which may be 
optionally substituted" means an acyl derived from a carboxylic acid which may be optionally substituted, an oxycar- 
boxylic add which may be optionally substituted, a sulfonic acid which may be optionally substituted, a sulfinic acid 
which may be optionally substituted, or the like. Specific examples include a group of the formula: 

R 7 CO-, R 8 OCO-, R 9 S0 2 -, or R 10 SO- 

in which R 7 , R 8 , R 9 and R 10 are each a hydrocarbon group which may be optionally substituted or a heterocyclic group 
which may be optionally substituted. ^ t 
[0068] Examples of "a hydrocarbon group" In "a hydrocarbon group or heterocyclic group which may be optionally 
substituted" represented by R 7 , R 8 , R 9 and R 10 include a straight or branched chain aliphatic hydrocarbon group (an 
alkyl, an alkenyl, an alkynyl, etc.) or the like as a non-cyclic group, and include a saturated or unsaturated, alicyclic 
hydrocarbon group (a cycloalkyl, a cycloalkenyl, a cycloalkadienyl, etc.), a monocyclic or fused polycydic aryl, or the 
like as a cyclic group. The meanings and specific examples of them are as shown above. 

[0069] Examples of the substituents of "an amino group which may be optionally substituted" represented by R 1 -R 6 
in G 1 include hydroxy, a lower alkyl, a substituted lower alkyl (wherein the substituent is a halogen, hydroxy, a lower 
alkoxy or (a lower alkyl)carbonyl), a lower alkenyl, a lower alkoxy, a lower alkenyloxy, a lower alkylcarbonyloxy, a 
carboxyl, a lower alkylcarbonyl, (a lower alkoxy)carbonyl, a carbamoyl, a lower alkylcarbamoyl, N-di(a lower alkyl) 
carbamoyl, N-hydroxycarbamoyl. N-hydroxy-N-(a lower alkyl)carbamoyl, N-(a phenyl)carbamoyl, N-(a substituted phe- 
nyl)carbamoyl, a saturated or unsaturated, alicyclic hydrocarbon group, an monocyclic or fused polycydic aryl, a het- 
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erocvclte qroup, or the like. The meanings of them are as shown above. 

f00701 Examples of the substituents of "a sulfo group which may be optionally substituted" represented by Fv-R 8 m 
Qi include hydroxy, a lower alkyl, a substituted lower alkyl (wherein the substituent is a halogen, hydroxy, a lower 
alkoxv or (a lower atkyl)carbonyl), a lower alkenyl. a lower alkynyl, a lower alkoxy, a lower alkenyloxy, a lower alkyl- 
carbonyloxy a carboxyl, a lower alkylcarbonyl. lower alkoxy carbonyl, a carbamoyl, a lower alkylcarbamoyl, N-d.(a 
lower alkyhcarbamoyl, N-hydroxycarbamoyl, N-hydroxy-N-(a lower alkyl)carbamoyl ( N-(a phenyl)carbamoyl, N-(a sub- 
stituted phenyl)cart>amoyl, a cyano, an amino, mono lower alkyl amino, di lower alkyl amino, lower alkylcarbonyl ammo, 
a nitro, a saturated or unsaturated, alicyclic hydrocarbon group, an monocyclic or fused polycyclic aryl, a heterocyclic 
qroup'or the like. The meanings of them are as shown above. 

[00711 The meaning of an aryl of "an aryl which may be optionally substituted" represented by R'-R* in G 1 is as 

[00721 ab Ex^nples of the substituents of "an aryl which may be optionally substituted" represented by R'-R* in G 1 
include a similar substituent to those in "a substituted, saturated or unsaturated alicyclic hydrocarbon group", "a sub- 
stituted, monocyclic or fused polycyclic aryl", "a substituted heterocyclic group" as shown above. The meanings of 

r0073i re ^a^ptes o? the substituents of "a methylene which may be optionally substituted" that is formed by the 
combination of R 1 and R 2 , R* and R 4 or R 5 and R 6 in G' include a halogen, hydroxy, a lower alkoxy, a lower alkenyloxy, 
(a lower alkyl)carbonyloxy, a carboxyl, a substituted or unsubstituted carbamoyl, a cyano, a substituted or unsubstituted 
amino, an amidino, an azido, a nitro, a nitroso, mercapto, (a lower alkyl)thio, a sulfo, an acyl, or the like. The meanings 

foW*\ ^ampleTof the substituents of "an imlno which may be optionally substituted" that is formed by the combi- 
nation of Ri and R 2 R 3 and R 4 or R* and R 6 in G 1 include halogen, hydroxy, a lower alkoxy, a lower alkenyloxy, (a 
lower alkyQcarbonyloxy, a carboxyl, a substituted or unsubstituted carbamoyl, mercapto, (a lower alkyl)thio, a sulfo, 
an acyl or the like. The meanings of them are as shown above. 

[0075] Preferably, R 1 -R e in G 1 are the same or different, and are a hydrogen atom, or a lower alkyl. 
[00761 G 1 is Preferably -O- or -0-CR 1 R 2 -. 

[0077] "An azacyclic group which may be optionally substituted (hereinafter the group is conveniently abbreviated 
as "G 2 ")" of the formula: 



may be either a monocyclic or fused cyclic group. Examples of the cyclic groups are listed below. In the following 
formulae even though the endocyclic nitrogen atom bound to the boron is not associated with a symbol +, the nitrogen 
atom is acquiring a plus ion charge on substitution by hydrogen or an aliphatic hydrocarbon group which may be 
optionally substituted (preferably, a lower alkyl (for example, methyl, etc.)). 
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[0079] The phrase -provided that the smallest ring among rings constructed with B", G 1 and G 2 is a 5- or 6-membered 
ring" in the definitions of formula (I) means that the smallest membered ring among those which contains B\ G that 
is a chain group, and the nitrogen atom bound to the boron in the group: G 2 in the definition of formula (I), is a 5- or 

roo^T b Tp d harmaceutical composition useful for animals except for humans, which comprises a compound of formula 
(I) wherein Ar^ and Ar 2 are the same, and are an aryl which may be optionally substituted, or a salt thereof or a hydrate 
of them is preferred, and a pharmaceutical composition useful for animals except for humans, which comprises a 
compound of foimuia (I) wherein bother' and Ar 2 are an aryl which may be optionally substituted, G 1 is a group of the 
formula- -O- -O-CR 1 R 2 - or -0-CR3R 4 -CR 5 R 6 - wherein R 1 -R 6 are the same or different, and are each a hydrogen atom, 
a halogen atom hydroxy, a lower alkyl which may be optionally substituted, a lower alkenyl which may be optionally 
substituted, a lower alkyloxy which may be optionally substituted, or a lower aikenyloxy which may be optionally sub- 
stituted* or a salt thereof or a hydrate of them is more preferred. 

[00811 ' In the formula (II), "an aryl which may be optionally substituted" represented by Ar* 1 has the same meaning 
as shown above excect that naphthalen-2-yl is substituted at the 1 -position by naphthalan- 1-y I, in this context. 
r00821 Examples of a fused aryl which may be optionally substituted (provided that when the fused aryl is naphthalen- 
2-yl then naphthalen-2-yl is not substituted at the 1 -position by naphthalen-1-yl) represented by Ar«* include indenyl 
(1-indenyl, 2-indenyl, 3-indenyl, 4-indenyl, 5-indenyl, 6-indenyl, 7-indenyl), naphthyl (1-naphthyl, 2-naphthyl. etc.), an- 
thryl phenanthryl, acenaphthylenyl, fluorenyl (9-fluorenyl, 1-fluorenyl, etc.), or the like. 

[0083] Examples of the substituents on the fused aryl which may be optionally substituted include halogen, hydroxy, 
a lower alkyl a substituted lower alkyl (wherein the substituent is a halogen, hydroxy, a lower alkoxy, or (a lower alkyl) 
carbonyl) a lower alkenyl, a lower alkynyl, a lower alkoxy, a lower aikenyloxy, (a lower alkyl)carbonyloxy, a carboxyl, 
(a lower alkyl)carbonyl, (a lower alkoxy)carbonyl, a carbamoyl, (a lower alkyljcarbamoyl, N-di-(a lower alkyl)carbamoyl, 
N-hydroxycarbamoyl. N-hydroxy-N-(a lower alkyi)carbamoyl, N-(a phenyl)carbamoyl, N-(a substituted phenyl)car- 
bamoyl a cyano an amino, a mono-(a lower alkyl)amino, a di-(a lower alkyi)amino, (a lower alkyl)carbonylamino, an 
amidino an azido, a nitro, a nitroso, a mercapto, (a lower alkyl)thio t a sulfo, a saturated or unsaturated alicyclic hy- 
drocarbon group, a monocyclic or fused polycyclic aryl, a heterocyclic group, or the like. The number of the substituent 
is 1 to 3 and preferably 1 . The position of the substituent is not limited. 

[0084] Examples of a preferable substituent among them include a halogen atom, methyl, tri-halomethyl, hydroxy, 
methoxy, an amino group, or a sulfo group. More preferable substituents include fluorine, chlorine, bromine, methyl, 
trifluoromethyl, trichloromethyl, hydroxy, methoxy, or a sulfo group. 
[0085] The definitions of R a1 and R* 2 are as shown above. 

[0086] Among the compounds of formula (II), preferred compounds are shown by formula (Ha): 
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(Ha) 



in which 

both Ar* 1 and Ar* 2 are an aryl which may be optionally substituted; 

each of R* 11 -R a13 and Ra^-R* 23 are the same or different, and are independently a hydrogen atom, a halogen 
atom a lower alkyl, a lower alkenyl, a lower haloalkyl, hydroxy, an amino group which may be optionally substituted, 
or a sulfo group which may be optionally substituted. More preferably, each of R* 11 -R a13 and R^-R* 23 are the 
same or different, and are each a hydrogen atom, a halogen atom, methyl, trihalomethyl, hydroxy, methoxy, an 
amino group, or a sulfo group. Even more preferably, R al1 ( R 821 , and R* 23 are the same or different, and are 
fluorine, chlorine, bromine, methyl, trifluoromethyl, trichloromethyl, hydroxy, methoxy, or a sulfo group. 

[00871 In formula (III), the definitions of Ar*>\ Ar* 2 R* 1 , R* 2 and R" are as shown above. 
[0088] Among the compounds of formula (III), preferred compounds are shown by formula (Ilia): 




(Hla) 



in which 

both Ar 61 and Ar* 2 are an aryl which may be optionally substituted; 

Rbi and R* 2 are independently a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a halogenated 
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lower alkyl a halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, a tower alkoxy, 
a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy which may 
be optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which may be op- 
tionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be optionally substi- 
tuted, or R b1 and R* 2 are combined together to form oxo, a methylene which may be optionally substituted, or an 
imino which may be optionally substituted; 

R b3i. R b34 are t he same or different, and are each a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, 
a lower haloalkyl, hydroxy, an amino group which may be optionally substituted or a sulfo group which may be 
optionally substituted. More preferably, R^-R* 34 are the same or different, and are each a hydrogen atom, a 
halogen atom, methyl, trihalomethyl, hydroxy, methoxy, an ammo group, or a sulfo group. Even more preferably, 
R b32 ( Rb33 t and R* 34 are the same or different, and are fluorine, chlorine, bromine, methyl, trif luoromethyl, trichlo- 
romethyl, hydroxy, methoxy, or a sulfo group. 

[0089] The definitions of Ar* 1 , Ar* 2 , R c1 , and R<* in formula (IV) are as shown above. 
[0090] Among the compounds of formula (IV), preferred compounds are those wherein Ar*i and Ar<* are an aryl 
which may be optionally substituted, R 63 are independently a hydrogen atom, a halogen atom, a lower alkyl, a lower 
alkenyl a lowerhalo alkyl, hydroxy, an amino group which may be optionally substituted, or a sulfo group which may 
be optionally substituted. More preferred compounds are those wherein R* are independently fluorine, chlorine, bro- 
mine methyl trifluoromethyl, trichloromethyl, hydroxy, methoxy or a sulfo group. 
[0091] The definitions of Ar^ 1 , Ar* 2 , R d1 , R* 2 R*. ft 6 *, and R* 5 in formula (V) are as shown above. 
[0092] Among the compounds of formula (V), preferred compounds are shown by formula (va): 



Ar d J Ar d2 R <J5l 




R d3 R w A«4 



in which 

Ar* 1 and Ar* 2 are aryl which may be optionally substituted; 

R di t R d2 f R d3 and R* 4 are independently a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a 
halogenated lower alkyl, a halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, a 
lower alkoxy, a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, pheny- 
loxy which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which 
may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be optionally 
substituted, or R* 1 and R* 2 and/or R* 3 and R<* are combined together to form an oxo, a methylene which may be 
optionally substituted, or an imino which may be optionally substituted; 

R d5i. R d54 are the same or different, and are each a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, 
a lower haloalkyl, hydroxy, an amino group which may be optionally substituted, or a sulfo group which may be 
optionally substituted. More preferred compounds are those wherein R^-R* 54 are the same or different, and are 
a hydrogen atom, a halogen atom, methyl, trihalomethyl, hydroxy, methoxy, an amino group, or a sulfo group. Even 
more preferred compounds are those wherein R* 2 R* 53 , and R** 4 are the same or different, and are fluorine, 
chlorine, bromine, methyl, trifluoromethyl, trichloromethyl, hydroxy, methoxy or a sulfo group. 

[0093] The present invention also encompasses pharmaceutically acceptable salt and hydrates thereof. 
[0094] Preferred salts of the objective compounds of the invention are pharmaceutically acceptable salts, and ex- 
amples of such salts include a salt formed with an inorganic base, a salt formed with an organic base, a salt formed 
with an inorganic acid, a salt formed with an organic acid, and a basic or acidic amino acid salt. Examples of the salt 
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formed with an inorganic base include those formed with an alkali metal such as a sodium salt and a potassium salt, 
those formed with an alkali earth metal such as a calcium salt, a magnesium salt and a barium salt, as well as an 
aluminium salt, an ammonium salt, and the like. Examples of the salt formed with an organic base include those formed 
with trimethylamine, triethylamine, pyridine, picoline, ethanolamine, diethanolamine, triethanolamine, dicyclohexy- 
lamine N N'-dibenzylethylenediamine, and the like. Examples of the salt formed with an inorganic acid include those 
formed with hydrochloric acid, hydrofluoric acid, hydrobromic acid, nitric acid, sulfuric acid, phosphoric acid, perchloric 
acid hydroiodic acid, and the like. Examples of the salt formed with an organic acid include those formed with formic 
acid' acetic acid, trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, malic 
acid' mandelic acid, ascorbic acid, lactic acid, gluconic acid, methanesulfonic acid, p-toluenesulfonic acid, benzenesul- 
fonic acid and the tike. Examples of the salt formed with a basic amino acid include those formed with arginine, lysine, 
ornithine, and the like. Examples of the salt formed with an acidic amino acid include those formed with aspartic acid, 
glutaminlc acid, and the like. 

[0095] Preferred "hydrates" of the objective compounds of the present invention and the salts thereof are pharma- 
ceutical^ acceptable hydrates, and specifically, a monohydrate, a dihydrate, a hexahydrate and the like are exemplified. 
[0096] In another aspect, the present invention relates to a pharmaceutical composition useful for animals except 
for humans a pharmaceutical composition for use as an antiprotozoal agent and a pharmaceutical composition for 
use as an anticoccidial agent, each of which comprises the compound of formula (I), (II), (III), (IV) or (v) as shown 
above or a salt thereof, or a hydrate of them. 

[0097] As used herein, "a pharmaceutical composition useful for animals except for humans" means a medicament 
used in diagnosis treatment or prevention of any disease in animals except for humans, and uses of the pharmaceutical 
composition useful for animals of the invention include those as all animal drugs such as an anticoccidial agent, a 
growth promoting agent and the like. Examples of the animals to be subjected to the pharmaceutical composition useful 
for animals of the invention include poultry such as fowl, goose, pheasant, turkey, and ducks, and livestock such as 
cattle, rabbit, sheep, goat, and pig. 

[0098] The antiprotozoal agent means a medicament for prevention or treatment of the infections caused by protozoa 
including toxoplasma, malaria and Coccidia which is as follows. 

[0099] The anticoccidial agent means a medicament for prevention or treatment of the infection mostly caused by 
Eimeria tenelta, Eimeria acervutina and Eimeria necatrix and the like. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0100] Compounds (I) of the invention, i.e., the compounds represented by formula (I) (the compounds represented 
by the other formulae may be hereinafter referred to as in a similar manner) can be prepared, for example, via the 
synthetic pathway as shown below, making reference to known literature (e.g., Youji Huaxue (1 989), 9(3), 226-9, Phar- 
mazie (1985), 40(11), 767-71 , Pharmazie (1985), 40(6), 387-93, Pharmazie (1 985), 40(5), 307-1 1 , J. Chem. Soc. Perkin 
Train. 2 (1992) 527-532, Journal of Organo metallic Chemistry, 297(1985) 13-19). 

[0101] Some kinds of substituents (R 1 , R 2 , R 3 and R 4 ) in the compound (for example, hydroxy group, carbonyl group, 
amino group, and the like) may be reactive during a reaction in the following synthetic pathway, and then any protecting 
group may be appropriately used to protect such substituents and removed after the reaction so that the preparation 
is conducted. 
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Reaction Scheme 

ArX ArMgX ^ Ar 2 B-OCH 2 CH 2 NH 2 

(a) (b) 2) HOCH 2 CH 2 NH 2 (c) 



HMCH^acyclic group Ar _J d j c group 



A^(CH2) U 
(I 1 ) 

wherein, u is an integer of 0, 1 or 2, R« is an alkyl group having 1 to 8 carbon atoms, and the other symbols are as 
defined above. 

Step 1 

[0102] First at ail, compounds of formula: ArMgX (b) are prepared by reacting compound (a) with magnesium in an 
ether solvent such as tetrahydrofuran (THF). In this reaction, compound (a) can be used in one equivalent or more, 
preferably 1 .1 to 1 .3 equivalents relative to magnesium. Examples of useful ether solvents include tetrahydrofuran, 
diethyl ether, dioxane, and the like. If necessary, a mixture of an ether solvent with an aromatic hydrocarbon (for ex- 
ample, toluene, benzene, xylene, etc.) or a saturated hydrocarbon (for example, cyclohexane, hexane, etc.) may be 
used. Reaction temperature is -20 to 150 °C, and preferably 0 to 50 °C. The reaction may be conducted for 5 to 10 
hours although the reaction time will vary depending on the compound to be reacted. Usually, the reaction product can 
be obtained in a clear solution or in a form of slurry. 



Step 2 

[0103] Compounds of formula (c) are prepared by reacting compound (b) as obtained above in a solution or in a 
form of slurry with borate compound (B(OR e ) 3 ), and then with ethanolamine (HOCH 2 CH 2 NH 2 ) in an appropriate solvent. 
[0104] In the reaction, the borate ester can be used in 0.5 equivalents or less, preferably 0.5 to C.4 equivalents 
relative to compound (b) obtained in Step 1 . In the subsequent reaction, ethanolamine can be used in 0.5 equivalents 
or more, preferably 0.5 to 0.7 equivalents relative to compound (b). If necessary in these reactions, ethers, aromatic 
hydrocarbons, saturated hydrocarbons as described in Step 1 may be used as a solvent. The reaction between com- 
pound (b) and a borate ester may be conducted at a temperature of -90 to 100 °C, preferably -30 to 40 °C, and may 
be kept for 0.5 to 10 hours, although the reaction time will vary depending on the compound to be reacted. The sub- 
sequent reaction with ethanolamine may be conducted at a temperature of 0 to 100 °C ( preferably 30 to 80 °C, and 
usually may be kept for 0.5 to 5 hours. Compound (c) may be used in the next step as a crude product or after purification 
by any conventional method such as column chromatography, recrystallization and the like. 



Step 3 

[0105] The compound of the invention represented by the formula (I') can be prepared by reacting compound (c) 
with a compound of formula: HA-(CH 2 ) u -azacyclic group in an appropriate solvent. The compound of formula HA- 
(CH 2 ) -azacyclic group can be used in 1 to 2 equivalents, preferably 1 to 1.5 equivalents relative to compound (c). 
Examples of the solvent which can be used include ethers (e.g., diethyl ether, tetrahydrofuran, dioxane, etc.), hydro- 
carbons (e.g., benzene, toluene, xylene, etc.), alcohols (e.g., methanol, ethanol, n-propanol, etc.), water, a mixture 
thereof, and the like. The reaction temperature may be 0 to 150 °C, preferably 20 to 120 *C, and the reaction time 
generally may be 0.5 to 10 hours. The desired compound (I 1 ) thus obtained, if necessary, may be purified by column 
chromatography, recrystallization or the like, for example. 
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EXAMPLES 

[0106] The present invention is further described by the following Reference Examples and Examples, which are 
not intended to limit the scope of the present invention. 

[0107] In the following Reference Examples and Examples, Ph, Naph, Me 3 Si-Ph and t-Bu represent phenyl group, 
naphthyl group, trimethylsilylphenyl group and t-butyl group, respectively. 

Reference Example 1 

Synthesis of diphenylborate ethanolamine ester (Ph 2 B-OCH 2 CH 2 NH 2 ) 

f0108] A solution of phenyl magnesium bromide in tetrahydrofuran was prepared according to a conventional method 
using 83 2 q (0 53 mol) of bromobenzene, 1 2.9 g (0.53 mol) of magnesium and 250 ml of tetrahydrofuran. Subsequently 
58 5 g (0 26 mol) of tributyl borate ester and 200 ml of ethyl ether were contained in a flask, and the flask was cooled 
at 60 °C To the mixture was added dropwise a solution of phenyl magnesium bromide (Gngnard reagent) in tetrahy- 
drofuran while maintaining the temperature at -60 -C. After the addition was completed, the reaction mixture was stirred 
for 1 0 hours at room temperature and hydrolyzed by addition of 1 50 ml of a 1 0% aqueous hydrochlonc acid, followed 
bv isolating the organic layer. To the organic layer were added 31.1 g (0.51 mol) of ethanolamine and 50 ml of ethanol, 
and the mixture was stirred for two hours at room temperature. The precipitated product was collected by filtration, 
recrystallized from a hydrous alcohol, and dried to afford 31 .9 g (yield 55%) of diphenylborate ethanolamine ester as 

[0109] Cry Examples 1-4 as shown below describe the preparations of compounds represented by the formula: 



(Ar) 2 




O— (CH 2 )n 



Example 1 

Synthesis of compound 1 of the formula wherein n is 1 , Ar is phenyl, and R and L are hydrogen 

[01101 A mixture of 2.6 g (0.012 mol) of diphenylborate ethanolamine ester, 30 ml of ethyl ether and 30 ml of 10% 
aqueous hydrochloric acid that was contained in a funnel was mixed with shaking for about 1 5 minutes, and the layers 
were then separated. The organic layer was washed once with water and transferred to an eggplant type flask. Sub- 
sequently 2 1 g (0.018 mol) of 2-hydroxymethylpiperidine and 7 ml of ethanol were added thereto, and the mixture 
was stirred for two hours at room temperature. The precipitated product was collected by filtration, recrystallized from 
a hydrous alcohol, and dried to afford 2.8 g (yield 83%) of compound 1 as white crystals. 
Mp: 169-1 71 °C 

Example 2 

Synthesis of compound 2 of the formula wherein n is 1 , Ar is 2-methylphenyl, and R and L are hydrogen 

[01 1 1] Di-(2-methy1)-phenylboronic acid ethanolamine ester (3.04 g, 0.01 2 mol) and 2-hydroxymethylpiperidine (2. 1 0 
g, 0.01 8 mol) were reacted and treated in a similar manner to the synthesis of compound 1 to afford 2.1 8 g (yield 78%) 
of compound 2 as white crystals. 
Mp: 126-128 °C 
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Example 3 

Synthesis of compound 9 

5 [01 1 2] Di-(3-chrolo)-phenylboronic acid ethanolamine ester (3.54 g, 0.01 2 mol) and 2-hydroxymethylpiperidine (2.1 0 
g, 0.01 8 mol) were reacted and treated in a similar manner to the synthesis of compound 1 to afford 3.28 g (yield 78%) 
of compound 9 as white crystals. 
Mp: 155-159 °C 

io Example 4 

Synthesis of compound 31 of the formula wherein n is 1 , Ar is a-naphthyl, and R and L are hydrogen 

[0113] Di-a-naphthylboronic acid ethanolamine ester (3.90 g, 0.012 mol) and 2-hydroxymethylpiperidine (2.10 g, 
is 0.01 8 mol) were reacted and treated in a similar manner to the synthesis of compound 1 to afford 3.01 g (yield 79%) 
of compound 31 as white crystals. 
Mp: 176-178 °C 

[0114] The following compounds listed in Tables 1-6 can be prepared with reference to Examples 1-4 as described 
above. 

20 

Table 1 



25 



35 



45 



55 



Compound No. 


n 


Ar 


R 


L 


m.p. (°C) 


1 


1 


Ph 


H 


H 


169-171 


2 


1 


2-CH 3 -Ph 


H 


H 


126-128 


3 


1 


3-CH 3 -Ph 


H 


H 


203-205 


4 


1 


4-CH 3 -Ph 


H 


H 


134-136 


5 


1 


2-F-Ph 


H 


H 




6 




3-F-Ph 


H 


H 




7 




4-F-Ph 


H 


H 


134-136 


8 




2-CI-Ph 


H 


H 




9 




3-CI-Ph 


H 


H 


155-159 


10 




4-CI-Ph 


H 


H 




11 




2-Br-Ph 


H 


H 




12 




3-Br-Ph 


H 


H 




- 13 




4-Br-Ph 


H 


H 




14 




2-CF 3 -Ph 


H 


H 




15 




3-CF 3 -Ph 


H 


H 


95-97 


16 




4-CF 3 -Ph 


H 


H 




! 17 




2-OCH 3 -Ph 


H 


H 




18 




3-OCH 3 -Ph 


H 


H 


148-151 


19 




( 4-OCH 3 -Ph 


H 


H 




20 




4-tBu-Ph 


H 


H 




21 




2-OPh-Ph 


H 


H 




22 




3-OPh-Ph 


H 


H 




23 




4-OPh-Ph 


H 


H 




24 




2,4-CI 2 -Ph 


H 


H 




25 




3,4-CI 2 -Ph 


H 


H 




26 




2-CI,4-CF 3 -Ph 


H 


H 




27 




2-CF3,3-CI-Ph 


H 


H 




26 




3-CF3,4-CI-Ph 


H 


H 




29 




3-CI,4-CF 3 -Ph 


H 


H 




30 




3-CF3,4-CF 3 -Ph 


H 


H 




31 




a-Naph 


H 


H 


176-178 
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Table 1 (continued) 



5 



Compound No. 


n 


Ar 


R 


L 


m.p. CO) 


32 


1 


p-Naph 


H 


H 




33 


1 


4-Me 3 Si-Ph 


H 


H 





Table 2 



20 



30 



40 



50 



Compound No. 


n 


Ar 


R 


L 


m.p. CC) 


*\A 


o 

c. 


Ph 


H 






OO 


o 


t wnvrl 1 


H 


H ! 






2 


3-ChL-Ph 


H 


H 




O/ 


o 

£ 


4-CH 3 ~Ph 


H 


H 




Ifl 
OO 


o 


o.p.pw 
t r rii 


H 


M 




OS 


o 


q.p.Ph 


H 






ACi 


£ 


A-F-Ph 


H 


H 




Al 


o 




H 


H 




AO 


O 

c 


3-CI-Ph 


H 


H 




A*i 




4-CI-Ph 


H 


H 




44 


2 


2-Br-Ph 


H 


H 






o 
c. 




H 


H 






o 
c. 


4-Rr-Ph 

1 Dl ill 


H 


H 




A7 


o 
c 


P-HF^-Ph 

<. wr 3 • '* 


H 


H 




AA 


o 
c 


3-CF 3 -Ph 


H 


H 




AQ 


2 


4-CF 3 -Ph 


H 


H 






2 


2-OChL-Ph 


H 


H 




51 


2 


3-OCHo-Ph 


H 


H 




52 


2 


4-OCH 3 -Ph 


H 


H 




53 


2 


4-tBu-Ph 


H 


H 




54 


2 


2-OPh-Ph 


H 


H 




55 


2 


3-OPh-Ph 


H 


H 




56 


2 


4-OPh-Prt 


H 


H 




57 


2 


2,4-CI 2 -Ph 


H 


H 




58 


2 


3,4-Clj-Ph 


H 


H 




59 


2 


2-CI,4-CF 3 -Ph 


H 


H 




60 


2 


2-CF3,3-CI-Ph 


H 


H 




61 


2 


3-CF3,4-CI-Ph 


H 


H 




62 


2 


3-CI,4-CF 3 -Ph 


H 


H 




63 


2 


3-CF3,4-CF 3 -Ph 


H 


H 




64 


2 


a-Naph 


H 


H 




65 


2 


0-Naph 


H 


H 




66 


2 


4-Me 3 Si-Ph 


H 


H 




Table 3 


Compound No. 


n 


Ar 


R 


L 


m.p. CO 


67 




Ph 


CH 3 


H 




68 




2-CH 3 -Ph 


CH 3 


H 




69 




3-CH 3 -Ph 


CH 3 


H 




70 




4-CH 3 -Ph 


CH 3 


H 




71 




2-F-Ph 


CH 3 


H 




72 




3-F-Ph 


CH 3 


H 
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Table 3 (continued) 



Compound No. 


n 


Ar 


R 


L 


m.p. CO 


73 


1 


4-F-Ph 


CH 3 


H 




74 


1 


2-CI-Ph 


CH 3 


H 




75 


1 


3-CI-Ph 


CH 3 


H 




76 




4-CI-Ph 


CH 3 


H 




77 




2-Br-Ph 


CH 3 


H 




78 




3-Br-Ph 


CH 3 


H 




79 




4-Br-Ph 


CH 3 


H 




80 


1 


2-CF 3 -Ph 


CH 3 


H 




81 


1 


3-CF 3 -Ph 


CH 3 


H 




82 


1 


4-CF 3 -Ph 


CH 3 


H 




83 | 


1 


2-OCH 3 -Ph 


CH 3 


H 




84 




3-OCH 3 -Ph 


CH 3 


H 




85 


1 


4-OCH 3 -Ph 


CH 3 


H 




86 


1 


4-tBu-Ph 


CH 3 


H 




87 


1 


2-OPh-Ph 


CH 3 


H 




88 


1 


3-OPh-Ph 


CH 3 


H 




89 


1 


4-OPh-Ph 


CH 3 


H 




90 


1 


2,4-Cl2-Ph 


CH 3 


H 




91 


1 


3,4-Cl2-Ph 


CH 3 


H 




92 




2-CI,4-CF 3 -Ph 


CH 3 


H 




93 




2-CF3,3-CI-Ph 


CH 3 


H 




94 




3-CF3,4-CI-Ph 


CH 3 


H 




95 




3-CI,4-CF 3 -Ph 


CH 3 


H 




96 




3-CF3,4-CF 3 -Ph 


CH 3 


H 




97 




a-Naph 


CH 3 


H 




98 




P-Naph 


CH 3 


H 




99 




4-Me 3 SI-Ph 


CH 3 


H 




Table 4 


Compound No. 


n 


Ar 


R 


L 


m.p. <°C) 


100 


2 


Ph 


CH 3 


H 




101 


2 


2-CH 3 -Ph 


CH 3 


H 




102 


2 


3-CH 3 -Ph 


CH 3 


H 




103 


2 


4-CH 3 -Ph 


CH 3 


H 




104 


2 


2-F-Ph 


CH 3 


H 




105 


2 


3-F-Ph 


CH 3 


H 




106 


2 


4-F-Ph 


CH 3 


H 




107 


2 


2-CI-Ph 


CH 3 


H 




108 


2 


3-CI-Ph 


CH 3 


H 




109 


2 


4-CI-Ph 


CH 3 


H 




110 


2 


2-Br-Ph 


CH 3 


H 




111 


2 


3-Br-Ph 


CH 3 


H 




112 


2 


4-Br-Ph 


CH 3 


H 




113 


2 


2-CF 3 -Ph 


CH 3 


H 




114 


2 


3-CF 3 -Ph 


CH 3 


H 




115 


2 


4-CF 3 -Ph 


CH 3 


H 




116 


2 


2-OCH 3 -Ph 


CH 3 


H 




117 


2 


3-OCH 3 -Ph 


CH 3 


H 
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Table 4 (continued) 



Compound No. 


n 


Ar 


R 


L 


m.p. (°C) 


118 


2 


4-OCH 3 -Ph 


CH 3 


H 




119 


2 


4-tBu-Ph 


CH 3 


H 




120 


2 


2-OPh-Ph 


CH 3 


H 




121 


2 


3-OPh-Ph 


CH 3 


H 




122 


2 


4-OPh-Ph 


CH 3 


H 




123 


2 


2,4-CI 2 -Ph 


CH 3 


H 




124 


2 


3,4-Cl 2 -Ph 


CH 3 


H 




125 


2 


2-CI,4-CF 3 -rn 


On 3 


n 




126 


2 


2-CF3,3-CI-Ph 


CH 3 


H 




127 


2 


3-CF3,4-CI-Ph 


CH 3 


H 




128 


2 


3-CI,4-CF 3 -Ph 


CH 3 


H 




129 


2 


3-CF3,4-CF 3 -Ph 


CH 3 


H 




130 


2 


a-Naph 


CH 3 


H 




131 


2 


P-Naph 


CH 3 


H 




132 


2 


4-Me 3 Si-Ph 


CH 3 


H 





Table 5 



Compound No. 


n 


Ar 


R 


L 


m.p. CO) 


133 


1 


Ph 


H 


6-CH 3 




134 




2-CH 3 -Ph 


H 


6-CH 3 




135 


1 


3-CH 3 -Ph 


H 


6-CH 3 




136 




4-CH 3 -Ph 


H 


6-CH 3 




137 




2-F-Ph 


H 


6-CH 3 




138 




3-F-Ph 


H 


6-CH 3 




139 




4-F-Ph 


H 


6-CH 3 




140 




2-CI-Ph 


H 


6-CH 3 




141 




3-CI-Ph 


H 


6-CH 3 




142 




4-CI-Ph 


H 


6-CH 3 




143 




2-Br-Ph 


H 


6-CH 3 




144 




3-Br-Ph 


H 


6-CH 3 




145 




4-Br-Ph 


H 


6-CH 3 




146 




2-CF 3 -Ph 


H 


6-CH 3 




147 




3-CF 3 -Ph 


H 


6-CH 3 




148 




4-CF r Ph 


H 


6-CH 3 




149 




2-OCH r Ph 


H 


6-CH 3 




150 




3-OCH 3 -Ph 


H 


6-CH 3 




151 




4-OCH 3 -Ph 


H 


6-CH 3 




152 




4-tBu-Ph 


H 


6-CH 3 




153 




2-OPh-Ph 


H 


6-CH 3 




154 




3-OPh-Ph 


H 


6-CH 3 




155 




4-OPh-Ph 


H 


6-CH 3 




156 




2,4-C1 2 -Ph 


H 


6-CH 3 




157 




3,4-Cl2-Ph 


H 


6-CH 3 




158 




2-CI,4-CF 3 -Ph 


H 


6-CH 3 




159 




2-CF3,3-CI-Ph 


H 


6-CH 3 




160 




3-CF3,4-CI-Ph 


H 


6-CH 3 




161 




3-Cl,4-CF 3 -Ph 


H 


6-CH 3 




162 




3-CF3,4-CF r Ph 


H 


6-CH 3 
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Table 5 (continued) 



Compound No. 


n 


Ar 


R 


L 


m.p. co 


163 


1 


a-Naph 


H 


6-CH 3 




164 


1 


P-Naph 


H 


6-CH3 




165 


1 


4-Me 3 Si-Ph 


H 


6-CH3 





Table 6 



20 



30 



Compound No. 


n 


Ar 


R 


L 


m.p. CO 


1 Aft 
1 00 




Ph 


H 


3 f 5-Me2 




1 ft7 
ID/ 






H 


3,5-Me 2 




1 CD 




Own 3 1 1 1 


H 


3 5-Me* 




1 by 




H wnj rll 


H 


3,5«Me 2 




1 7ft 




2-F-Ph 


H 


3,5-Me2 




1 71 
1/1 




3-F-Ph 


H 


3 5-Me*> 




1 70 




4-F-Ph 


H 


3 5-Meo 




17Q 
I/O 




2-CI-Ph 


H 


3 5-Me« 




17A 




3-CI-Ph 


H 


3,5-Me 2 




1 7ft 
1 /D 




4-Cl-Ph 


H 


3,5-Me 2 




1 7ft 




2-Br-Ph 


H 


3 5-Me* 

W|V Ifiwy 




1 77 

1 / f 




3-Br-Ph 


H 


3,5-Me 2 




17fl 




4-Br-Ph 


H 


3,5-Me 2 




170 
1 /5> 




2-CF 3 -Ph 


H 


3,5-Me 2 








0 x>i 3 1 1 1 


H 


3,5-Me 2 




1fl1 




4-CF 3 -Ph 


H 


3,5-Me 2 




182 




2-OCHo-Ph 


H 


3,5-Me 2 




183 


i 


3-OCH 3 -Ph 


H 


3,5-Me 2 




184 




4-OCH 3 -Ph 


H 


3,5-Me 2 




185 




4-tBu-Ph 


H 


3,5«Me 2 




186 




2-OPh-Ph 


H 


3,5-Me 2 




187 




3-OPh-Ph 


H 


3.5-M62 




188 




4-OPh-Ph 


H 


3,5-Me 2 




189 




2,4-CI 2 -Ph 


H 


3.5-M62 




190 




3,4-CI 2 -Ph 


H 


3,5-Me 2 




191 




2-CI,4-CF 3 -Ph 


H 


3,5-Me 2 




192 




2-CF3,3-CI-Ph 


H 


3,5-Me 2 




193 




3-CF3,4-CI-Ph 


H 


3,5-Me 2 




194 




3-CI,4-CF 3 -Ph 


H 


3,5-Mea 




195 




3-CF3,4-CF 3 -Ph 


H 


3,5-Me 2 




196 




a-Naph 


H 


3,5-Me2 




197 




p-Naph 


H 


3,5-Me 2 




198 




4-Me 3 SI-Ph 


H 


3,5-Me 2 





[0115] Examples 5 and 6 as shown below describe the preparation of compounds represented by the formula: 



55 
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0 — (CH^n 



15 Example 5 

Synthesis of compound 1 99 of the formula wherein n is 1 , Ar is phenyl, and X is hydrogen 

[01 16] A mixture of 2.6 g (0.01 2 mol) of diphenylborate ethanolamine ester, 30 ml of ethyl ether and 30 ml of a 1 0% 
20 aqueous hydrochloric acid that was contained in a funnel was mixed with shaking for about 1 5 minutes, and the layers 
were then separated. The organic layer was washed once with water and transferred to an eggplant type flask. 
[01 17] To the mixture were added 1 .94 g (0.01 8 mol) of 2-hydroxym ethyl pyridine and 7 ml of ethanol, and the mixture 
was stirred for two hours at the room temperature. The precipitated product was collected by filtration, recrystaliized 
from a hydrous alcohol and dried to afford 2.5 g (yield 76%) of compound 199 as white crystals. 
25 Mp:150-151°C 



Example 6 

Synthesis of compound 246 of the formula wherein n is 2, Ar is 3-tritluoromethyl, and X is hydrogen 

[01 1 8] Di-(3-trif luoromethyl)-phenylboronic acid ethanolamine ester (2.77 g, 0.01 2 mol) and 2-hydroxyethytpyridine 
(2.21 g, 0.01 8 mol) were reacted and treated in a similar manner to the synthesis of compound 1 to afford 3 .96 g (yield 
78%) of compound 246 as white crystals. 
Mp: 140-142 °C 

[0119] The following compounds listed in Tables 7-20 can be prepared with reference to Examples 5 and 6 as de- 
scribed above. 



Table 7 



50 



Compound No. 


n 


Ar 


X 


m.p. (°C) 


199 




Ph 


H 


150-151 


200 




2-CH 3 -Ph 


H 


188-192 


201 




3-CH 3 -Ph 


H 


117-119 


| 202 




4-CH 3 -Ph 


H 


147-149 


203 




2-F-Ph 


H 




204 




3-F-Ph 


H 




205 




4-F-Ph 


H 


137-139 


206 




2-CI-Ph 


H 




207 




3-CI-Ph 


H 




208 




4-CI-Ph 


H 


133-134 


209 




2-Br-Ph 


H 




210 




3-Br-Ph 


H 




211 




4-Br-Ph 


H 




212 




2-CF 3 -Ph 


H 




213 




3-CF 3 -Ph 


H 


92-94 ' 


214 




4-CF 3 -Ph 


H 





30 
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Table 7 (continued) 



Compound No. 


n 


Ar 


X 


m.p. ( C) 


215 


1 


2-OCH 3 -Ph 


H 


163-165 


216 


1 


3-OCH 3 -Ph 


H 




217 




4-OCH 3 -Ph 


H 


129-131 


218 


1 


2-OPh-Ph 


H 




219 


1 


3-OPh-Ph 


H 




220 


1 


4-OPh-Ph 


H 




221 


1 


4-tBu-Ph 


H 




222 


1 


2,4-Cl2-Ph 


H 




223 


1 


3,4-Cl2-Ph 


H 




224 




2-CI,4-CF 3 -Ph 


H 




225 




2-CF3,3-CI-Ph 


H 




226 




3-CF3,4-CI-Ph 


H 




227 




3-CI,4-CF 3 -Ph 


H 




228 




3-CF3,4-CF 3 -Ph 


H 




229 




ct-Naph 


H 


233-236 


230 




p-Naph 


H 




231 




4-Me 3 Si-Ph 


H 




Table 8 


Compound No. 


n 


Ar 


X 


m.p. ( C) 


232 


2 


Ph 


H 


176-178 


233 


2 


2-CH 3 -Ph 


H 


208-211 


234 


2 


3-CH 3 -Ph 


H 




235 


2 


4-CH 3 -Ph 


H 




236 


2 


2-F-Ph 


H 




237 


2 


3-F-Ph 


H 




238 


2 


4-F-Ph 


H 


118-120 


239 


2 


2-CI-Ph 


H 




240 


2 


3-CI-Ph 


H 




241 


2 


4-CI-Ph 


H 


140-142 


242 


2 


2-Br-Ph 


H 




i 243 


2 


3-Br-Ph 


H 




| 244 


2 


4-Br-Ph 


H 




245 


2 


2-CF 3 -Ph 


H 




246 


2 


3-CF 3 -Ph 


H 


140-142 


247 


2 


4-CF 3 -Ph 


H 




248 


2 


2-OCH 3 -Ph 


H 




249 


2 


3-OCH 3 -Ph 


H 




250 


2 


4-OCH 3 -Ph 


H 


131-133 


\ 251 


2 


4-tBu-Ph 


H 




252 


2 


2-OPh-Ph 


H 




253 


2 


3-OPh-Ph 


H 




254 


2 


4-OPh-Ph 


H 




255 


2 


2,4-Cl2-Ph 


H 




256 


2 


3,4-Cl2-Ph 


H 




257 


2 


2-C1,4-CF r Ph 


H 




258 


2 


; 2-CF3,3-CI-Ph 


H 




259 


2 


3-CF3,4-CI-Ph 


H 
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Table 8 (continued) 



Compound No. 


n 


Ar 


X 


m.p. CO 


260 


2 


3-CI,4-CF 3 -Ph 


H 




261 


2 


3-CF3,4-CF 3 -Ph 


H 




262 


2 


a-Naph 


H 


215-218 


263 


2 


p-Naph 


H 




264 


2 


4-Me 3 Si-Ph 


H 





Table 9 



Compound No. 


n 


Ar 


X 


m.p. (°C) 


265 


1 


Ph 


2-CI 




266 




2-CH 3 -Ph 


2-CI 




267 


1 


3-CH 3 -Ph 


2-CI 




268 


1 


4-CH 3 -Ph 


2-CI 




269 


1 


2-F-Ph 


2-CI 




270 




3-F-Ph 


2-CI 




271 




4-F-Ph 


2-CI 




272 


1 


2-CI-Ph 


2-CI 




273 


1 


3-CI-Ph 


2-CI 




274 


1 


4-CI-Ph 


2-CI 




275 


1 


2-Br-Ph 


2-CI 




276 


1 


3-Br-Ph 


2-CI 




277 


1 


4-Br-Ph 


2-CI 




278 


1 


2-CF 3 -PH 


2-CI 




279 


1 


3-CF 3 -Ph 


2-CI 




280 


1 


4-CF 3 -Ph 


2-CI 




281 




2-OCH 3 -PH 


2-CI 




282 




3-OCH 3 -Ph 


2-CI 




283 




4-OCH 3 -Ph 


2-CI 




284 




4-tBu-Ph 


2-CI 




285 




2-OPh-Ph 


2-CI 




286 




3-OPh-Ph 


2-CI 




287 




4-OPh-Ph 


2-CI 




288 




2,4-Ct 2 -Ph 


2-CI 




289 




3,4-Cl 2 -Ph 


2-CI 




290 




2-C1,4-CF 3 -Ph 


2-CI 




291 




2-CF3 t 3-CI-Ph 


2-CI 




292 




3-CF3,4-CI-Ph 


2-CI 




293 




3-CI,4-CF 3 -Ph 


2-CI 




294 




3-CF3 t 4-CF 3 -Ph 


2-CI 




295 




a-Naph 


2-CI 




296 




p-Naph 


2-CI 




297 




4-Me 3 Si-Ph 


2-CI 




Table 10 


Compound No. 


n 


Ar 


X 


m.p. CC) 


298 


2 


Ph 


2-CI 




299 


2 


2-CH 3 -Ph 


2-CI 




300 


2 


3-CH 3 -Ph 


2-CI 
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Table 10 (continued) 



Compound No. 


n 


Ar 


X 


m.p. (°C) 


301 


2 


4-CH 3 -Ph 


2-CI 




302 


2 


2-F-Ph 


2-CI 




303 


2 


3-F-Ph 


2-CI 




304 


2 


4-F-Ph 


2-CI 




305 


2 


2-CI-Ph 


2-CI 




306 


2 


3-CI-Ph 


2-CI 




307 


2 


4-CI-Ph 


2-CI 




308 


2 


2-Br-Ph 


2-CI 




309 


2 


3-Br-Ph 


2-CI 




310 


2 


4-Br-Ph 


2-CI 




311 


2 


2-CF 3 -Ph 


2-CI 




312 


2 


3-CF 3 -Ph 


2-CI 




313 


2 


4-CF 3 -Ph 


2-CI 




314 


2 


2-OCH 3 -Ph 


2-CI 




315 


2 


3-OCH 3 -Ph 


2-CI 




316 


2 


4-OCH 3 -Ph 


2-CI 




317 


2 


4-tBu-Ph 


2-CI 




318 


2 


2-OPh-Ph 


2-CI 




319 


2 


3-OPh-Ph 


2-CI 




320 


2 


4-OPh-Ph 


2-CI 




321 


2 


2,4-CI 2 -Ph 


2-CI 




322 


2 


3,4-CI 2 -Ph 


2-CI 




323 


2 


2-CI,4-CF 3 -Ph 


2-CI 




. 324 


2 


2-CF3,3-CI-Ph 


2-CI 




325 


2 


3-CF3,4-CI-Ph 


2-CI 




326 


2 


3-CI,4-CF 3 -Ph 


2-CI 




327 


2 


3-CF3,4-CF 3 -Ph 


2-CI 




328 


2 


a-Naph 


2-CI 




329 


2 


p-Naph 


2-CI 




330 


2 


4-Me 3 Si-Ph 


2-CI 




Table 11 


Compound No. 


n 


Ar 


X 


m.p. CO) 


331 




Ph 


3-CI 




332 




2-CH 3 -Ph 


3-CI 




333 




3-CH 3 -Ph 


3-CI 




334 




4-CH 3 -Ph 


3-CI 




335 




2-F-Ph 


3-CI 




336 




3-F-Ph 


3-CI 




337 




4-F-Ph 


3-CI 




338 




2-CI-Ph 


3-CI 




339 




3-CI-Ph 


3-CI 




340 




4-CI-Ph 


3-CI 




341 




2-Br-Ph 


3-CI 




342 




3-Br-Ph 


3-CI 




343 




4-Br-Ph 


3-CI 




344 




2-CF r Ph 


3-CI 




345 




3-CF 3 -Ph 


3-CI 
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Table 11 (continued) 



Compound No. 


n 


Ar 


X 


m.p. ( C) 


346 


1 


4-CF 3 -Ph 


3-CI 




347 


1 


2-OCH 3 -Ph 


3-CI 




348 


1 


3-OCH 3 -Ph 


3-CI 




349 


1 


4-OCH 3 -Ph 


3-CI 




350 


1 


2-OPh-Ph 


3-CI 




351 




4-tBu-Ph 


3-CI 




352 


1 


3-OPh-Ph 


3-CI 




353 


1 


4-OPh-Ph 


3-CI 




354 


1 


2,4-CI 2 -Ph 


3-CI 




355 


1 


3,4-CI 2 -Ph 


3-CI 




356 




2-CI,4-CF 3 -Pn 






357 




2-CF3,3-CI-Ph 


3-CI 




35B 




3-CF3,4-CI-Ph 


3-CI 




359 ! 




3-CI,4-CF 3 -Ph 


3-CI 




360 




3-CF3 t 4-CF 3 -Ph 


3-CI 




361 




ct-Naph 


3-CI 




362 




P-Naph 


3-CI 




363 




4-Me 3 Si-Ph 


3-CI 




Table 12 


Compound No. 


n 


Ar 


X 


m.p. CO 


364 


2 


Ph 


3-CI 




365 


2 


2-CH 3 -Ph 


3-CI 




366 


2 


3-CH 3 -Ph 


3-CI 




367 


2 


4-CH 3 -Ph 


3-CI 




368* 


2 


2-F-Ph 


3-CI 




369 


2 


3-F-Ph 


3-CI 




370 


2 


4-F-Ph 


3-CI 




371 


2 


2-CI-Ph 


3-CI 




372 


2 


3-C1-Ph 


3-CI 




373 


2 


4-CI-Ph 


3-CI 




374 


2 


2-Br-Ph 


3-CI 




375 


2 


3-Br-Ph 


3-CI 




376 


2 


4-Br-Ph 


3-CI 




377 


2 


2-CF 3 -Ph 


3-CI 




378 


2 


3-CF 3 -Ph 


3-CI 




379 


22 


4-CF 3 -Ph 


3-CI 




380 


2 


2-OCH 3 -Ph 


3-CI 




381 


2 


3-OCH 3 -Ph 


3-CI 




382 


2 


4-OCH 3 -Ph 


3-CI 




383 


2 


4-tBu-Ph 


3-CI 




384 


2 


2-OPh-Ph 


3-CI 




385 


2 


3-OPh-Ph 


3-CI 




386 


2 


4-OPh-Ph 


3-CI 




387 


2 


2,4-Ct 2 -Ph 


3-CI 




388 


2 


3,4-CI 2 -Ph 


3-CI 




389 


2 


2-CI,4-CF 3 -Ph 


3-CI 




390 


2 


2-CF3,3-CI-Ph 


3-CI 
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Table 12 (continued) 



Compound No. 


n 


Ar 


X 


m.p. CO 


391 


2 


3-CF3,4-CI-Ph 


3-CI 




392 


2 


3-Cl,4-CF 3 -Ph 


3-CI 




393 


2 


3-CF3,4-CF 3 -Ph 


3-CI 




394 


2 


a-Naph 


3-CI 




395 


2 


p-Naph 


3-CI 




396 


2 


4-Me 3 Si-Ph 


3-CI 




Table 13 


Compound No. 


n 


Ar 


X 


m.p. CO 


397 


1 


Ph 

r n 


A-CA 




398 


1 


o r^w Dh 






399 


1 


n CLl Dh 

J-Un^-rn 






400 


1 




4-PI 




40 i 






A-CA 




vino 
4U^ 




o.p.ph 

O rTII 


4-CI 




4U»J 




d-F-Ph 


4-CI 




Af\A 

404 




t'vrr fl 


4-CI 




40O 


] 


^-fN-Ph 
o wi rii 


4-CI 




4Ub 




A-PI-Ph 


4-CI 




40/ 




O.Dr-Ph 


4-CI 




4Uo 




3-Br-Ph 


4-CI 




ylAQ 

4Ui» 




4-Br-Ph 


4-CI 




41 U 




?-CF„-Ph 


4-CI 




411 


1 


3-CF 3 -Ph 


4-CI 




412 




4-CF 3 -Ph 


4-CI 




413 




2-OCH 3 -Ph 


4-CI 




414 




3-OCH 3 -Ph 


4-CI 




415 




4-OCH 3 -Ph 


4-CI 




416 




4-tBu-Ph 


4-CI 




417 




2-OPh-Ph 


4-CI 




418 




3-OPh-Ph 


4-CI 




419 




4-OPh-Ph 


4-CI 




420 




2,4-CI 2 -Ph 


4-CI 




421 




3,4-CI 2 -Ph 


4-CI 




422 




2-CI,4-CF 3 -Ph 


4-CI 




i 423 




2-CF3,3-CI-Ph 


4-CI 




424 




3-CF3,4-CI-Ph 


4-CI 




425 




3-CI,4«CF 3 -Ph 


4-CI 




426 




3-CF3,4-CF 3 -Ph 


4-CI 




427 




a-Naph 


4-CI 




428 




p-Naph 


4-CI 




429 




4-Me 3 Si-Ph 


4-CI 




Table 14 


Compound No. 


n 


Ar 


X 


m.p. CO 


430 


2 


Ph 


4-CI 




431 


2 


2-CH 3 -Ph 


4-CI 
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Table 14 (continued) 



Compound No. 


n 


Ar 


X 


m.p. CO) 




432 


2 


3-CH 3 -Ph 


4-CI 






433 


2 


4-CH 3 -Ph 


4-CI 






434 


2 


2-F-Ph 


4-CI 






435 


2 


3-F-Ph j 


4-CI 






436 


2 


4-F-Ph 


4-CI 






437 


2 


2-CI-Ph 


4-CI 






438 


2 


3-CI-Ph 


4-CI 






439 


2 


4-CI-Ph 


4-CI 






440 


2 


2-Br-Ph 


4-CI 






441 


2 


3-Br-Ph 


4-CI 






442 


2 


4-Br-Ph 


4-CI 






443 


2 


2-CF 3 -Ph 


4-CI 






444 


2 


3-CF 3 -Ph 


4-CI 






445 


2 


4-CF 3 -Ph 


4-CI 






446 


2 


2-OCH 3 -Ph 


4-CI 






447 


2 


3-OCH 3 -Ph 


4-CI 






448 


2 


4-OCH 3 -Ph 


4-CI 






449 


2 


4-tBu-Ph 


4-CI 






450 


2 


2-OPh-Ph 


4-CI 






451 


2 


3-OPh-Ph 


4-CI 






452 


2 


4-OPh-Ph 


4-CI 






453 


2 


2,4-CI 2 -Ph 


4-CI 






454 


2 


3,4-CI 2 -Ph 


4-CI 






455 


2 


2-CI,4-CF 3 -Ph 


4-CI 






456 


2 


2-CF3,3-CI-Ph 


4-CI 






457 


2 


3-CF3,4-Cl-Ph 


4-CI 






458 


2 


3-CI,4-CF 3 -Ph 


4-CI 






459 


2 


3-CF3,4-CF 3 -Ph 


4-CI 






460 


2 


a-Naph 


4-CI 






461 


2 


p-Naph 


4-CI 






462 


2 


4-Me 3 Si-Ph 


4-CI 






Table 15 


Compound No. 


n 


AT 


X 


m.p. (*C) 


463 




Ph 


4-CF 3 




464 




2-CH 3 -Ph 


4-CF 3 




465 




3-CH 3 -Ph 


4-CF 3 




466 




4-CH 3 -Ph 


4-CF 3 




467 




2-F-Ph 


4-CF 3 




468 




3-F-Ph 


4-CF 3 




469 




4-F-Ph 


4-CF 3 




470 




2-CI-Ph 


4-CF 3 




471 




3-CI-Ph 


4-CF 3 




472 




4-CI-Ph 


4-CF 3 




473 




2-Br-Ph 


4-CF 3 




474 




3-Br-Ph 


4-CF 3 




475 




4-Br-Ph 


4-CF 3 




476 




2-CF 3 -Ph 


4-CF 3 
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Table 15 (continued) 



Compound No. 


n 


AT 


X 


m.p. CO 


477 


1 


3-CF 3 -Ph 


4-CF 3 




478 


1 


4-CF 3 -Ph 


4-CF 3 




479 


1 


2-OCH 3 -Ph 


4-CF 3 




480 


1 


3-OCH3-PH 


4-CF 3 




481 


1 


4-OCH 3 -Ph 


4-CF 3 




482 


1 


4-tBu-Ph 


4-CF3 




483 


1 


2-OPh-Ph 


4-CF 3 




484 


1 


3-OPh-Ph 


4-CF 3 




485 


1 


4-OPh-Ph 


4-CF 3 




486 


1 


2,4-Cl2-Ph 


4-CF 3 




487 


1 


3,4-Cl2-Ph 


4-CF 3 




488 




2-CI,4-CF 3 -Ph 


4-CF 3 




489 




2*CF3,3-CI-Ph 


4-CF 3 




490 




3-CF3,4-CI-Ph 


4-CF 3 




491 




3-CI,4-CF 3 -Ph 


4-CF 3 




492 




3-CF3,4-CF 3 -Ph 


4-CF 3 




493 




ct-Naph 


4-CF 3 




494 




p-Naph 


4-CF 3 




495 




4-Me 3 Sl-Ph 


4-CF 3 




Table 16 


Compound No. 


n 


Ar 


X 


m.p. (*C) 


" 496 


2 


Ph 


4-CF 3 




497 


2 


2-CH 3 -Ph 


4-CF 3 




498 


2 


3-CH 3 -Ph 


4-CF 3 




499 


2 


4-CH 3 -Ph 


4-CF 3 




500 


2 


2-F-Ph 


4-CF 3 




501 


2 


: 3-F-Ph 


4-CF 3 




502 


2 


4-F-Ph 


4-CF 3 




503 


2 


2-CI-Ph 


4-CF 3 




504 


2 


3-CI-Ph 


4-CF 3 




505 


2 


4-CI-Ph 


4-CF 3 




506 


2 


2-Br-Ph 


4-CF 3 




507 


2 


3-Br-Ph 


4-CF 3 




508 


2 


4-Br-Ph 


4-CF 3 




509 


2 


2-CF 3 -PH 


4-CF 3 




510 


2 


3-CF 3 -Ph 


4-CF 3 




J 511 


2 


4-CF 3 -Ph 


4-CF 3 




512 


2 


2-OCH 3 -Ph 


4-CF3 




513 


2 


3-OCH 3 -Ph 


4-CF 3 




514 


2 


4-OCH 3 -Ph 


4-CF 3 




515 


2 


4-tBu-Ph 


4-CF 3 




516 


2 


2-OPh-Ph 


4-CF 3 




517 


2 


3-OPh-Ph 


4-CF 3 




518 


2 


4-OPh-Ph 


4-CF 3 




519 


2 


2,4-Cl2-Ph 


4-CF 3 




520 


2 


3,4-Cl2-Ph 


4-CF 3 




521 


2 


2-C) l 4-CF 3 -Ph 


4-CF 3 
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Table 16 (continued) 



Compound No. 


n 


Ar 


x 


m d (°C) 


522 


2 


2-CF3,3-CI-Ph 


4-CF 3 




523 


2 


3-CF3,4-CI-Ph 


4-CF3 




524 


2 


3-CI,4-CF 3 -Ph 


4-CF3 




525 


2 


3-CF3,4-CF 3 «Ph 


4-CF3 




526 


2 


a-Naph 


4-CF3 




527 


2 


P-Naph 


4-CF3 




528 


2 


4-Me 3 Si-Ph 


4-CF3 





Table 17 



Compound No. 


n 


Ar j 


X 


m.p. CO 




" 1 


Ph 


5-CFo 
J w 3 




oou 




2-CH 3 -Ph 


5-CF3 




00 1 






5-CF 3 






1 


4-CH 3 -Ph 


5-CF 3 




533 


1 


2-F-Ph 


5-CF a 




534 


1 


3-F-Ph 


5-CFo 

3 




535 




4-F-Ph 


5-CFo 




536 


1 


2-CI-Ph 


5-CF* 
3 




537 


1 


3-CI-Ph 


5-CFo 
3 




538 


1 


4-CI-Ph 


5-CF a 




539 




2-Br-Ph 


5-CF a 
3 




540 


1 


3-Br-Ph 


5-CF3 




541 


1 


4-Br-Ph 


5-CF 3 




542 




2-CF 3 -Ph 


5-CF3 




543 




3-CF 3 -Ph 


5-CF3 




544 




4-CF 3 -Ph 


5-CF3 




545 




2-OCH 3 -Ph 


5-CF3 




546 




3-OCH 3 -Ph 


5-CF3 




547 




4-OCH 3 -Ph 


5-CF 3 




548 




4-tBu-Ph 


5-CF 3 




549 




2-OPh-Ph 


5-CF 3 




550 




3-OPh-Ph 


5-CF3 




551 




4-OPh-Ph 


5-CF 3 




552 




2,4-Cl2-Ph 


5-CF 3 




553 




3,4-Cl2-Ph 


5-CF3 




554 




2-CI,4-CF 3 -Ph 


5-CF3 




555 




2-CF3,3-CI-Ph 


5-CF3 




556 




3-CF3.4-CI-Ph 


5-CF3 




557 




3-CI,4-CF 3 -Ph 


5-CF 3 




558 




3-CF3,4-CF 3 -Ph 


5-CF3 




559 




a-Naph 


5-CF3 




560 




j}-Naph 


5-CF 3 




561 




4-Me 3 Si-Ph 


5-CF 3 




Table 18 


Compound No. 


n 


Ar 


X 


m.p. CO) 


562 


2 


Ph 


5-CF3 
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Table 18 (continued) 



Compound No. 


n 


Ar 


X 


m.p. (°C) 




2 


2-CH 3 -Ph 


5-CFo 




RRA 


2 


3*CH 3 -Ph 


5-CFn 




RRR 


2 


4-CH 3 -Ph 


5-CF 9 




RRR 

JOG 


2 


2-F-Ph 


5-CF-, 
3 




rr7 

OOf 


2 i 


3-F-Ph 


5-CFo 




RRA 

000 


O 

c 


4-F-Ph 


5-CF3 




RRO 


p 


2-CI-Ph 


5-CF 3 




O/U 


p 


3-CI-Ph 


5-CF* 




Of 1 


p 


4-CI-Ph 


5-CF* 
vi 3 




RT9 
Of «£ 


c 


2-Br-Ph 


5-CF, 

w> VI 3 




C"7Q 
Of J 




3-Br-Ph 


5-CFo 




0/4 


o 
c. 


4-Br-Ph 


5-CF* 

vr 3 




OfO 




p-PF«-Ph 


5-CF* 




576 


c, 


O vr j r ii 


5-CF* 




Of f 


o 


4-CF 3 -Ph 


5-CFo 




R7A 
O/O 


p 


2-OChL-Ph 


5-CF 3 




R7Q 
Of 57 


p 


3-OCH«-Ph 


5-CF* 
vi 3 




Ron 

OoU 


P 


*t Wl 1 3 r ll 


5-CF* 




oo i 


p 


4-tBu-Ph 


5-CF* 
u vi 3 




RAO 


p 


2-OPh-Ph 


5-CF* 

J vi 3 




coo 
ooo 


p 


3-OPh-Ph 

\J \«/l II ill 


5-CF 3 




RAA 


2 


4-OPh-Ph 


5-CF 3 




RAR 
OOO 


2 


2,4-Clg-Ph 


5-CF 3 




RAR 
OOO 


2 


3 4-CU-Ph 


5-CF 3 




587 


2 


2-CI,4-CF 3 -Ph 


5-CF 3 




588 


2 


2-CF3,3-CI-Ph 


5-CF 3 




589 


2 


3-CF3,4-CI-Ph 


5-CF 3 




590 * 


2 


3-CI,4-CF 3 -Ph 


5-CF 3 




591 


2 


3-CF3,4-CF 3 -Ph 


5-CF 3 




592 


2 


a-Naph 


5-CF 3 




593 


2 


p-Naph 


5-CF 3 




' 594 


2 


4-MeaSi-Ph 


5-CF 3 




Table 19 


Compound No. 


n 


Ar 


X 


m.p. CO 


628 




Ph 


2,4-Clj 




629 




2-CH 3 -Ph 


2,4-Cfe 




630 




3-CH 3 -Ph 


2,4-Cla 




631 




4-CH 3 -Ph 


2,4-CI* 




632 




2-F-Ph 


2,4-Cfe 




633 




3-F-Ph 


2,4-Clj 




634 




4-F-Ph 


2,4-Cla 




635 




2-CI-Ph 


2.4-C12 




636 




3-CI-Ph 


2.4-CI2 




637 




4-CI-Ph 


2.4-CI2 




638 




2-Br-Ph 


2.4-C12 




639 




3-Br-Ph 


2,4-Cla 




640 




4-Br-Ph 


2A-Ci2 
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Table 19 (continued) 



Compound No. 


n 


Ar 


X 


m.p. CO) 


641 




2-CF 3 -Ph 


2.4-Cla 




642 


i 


3-CFyPh 


2,4-CI 2 




643 


1 


4-CF 3 -Ph 


2,4-Cls 




644 


1 


2-OCH 3 -Ph 


2,4-CI 2 




645 




3-OCH 3 -Ph 


2.4-C12 




646 


1 


4-OCH 3 -Ph 


2.4-CI2 




647 


1 


4-tBu-Ph 


2.4-CI2 




648 


1 


2-OPh-Ph 


2,4-Clg 




649 


1 


3-OPh-Ph 


2,4-Cl, 




650 


1 


4-OPh-Ph 


2,4-Clg 




651 


<, 


2,4-Cl2«Ph 


2,4-Clg 




652 


1 


3,4-Cl2-Ph 


2,4-Clj 




653 




2-CI,4-CF 3 -Ph 


2.4-CI2 




654 




2-CF3,3-CI-Ph 


2,4-Clj 




655 




3-CF3,4-CI-Ph 


2.4-Cljj 




656 




3-CI,4-CF 3 -Ph 


2.4-Cfe 




657 




3-CF3,4-CF 3 -Ph 


2,4-Cla 




656 




a-Naph 


2,4-Cfe 




659 




p-Naph 


2.4-CI2 




660 




4-Me 3 Si-Ph 


2,4-^ 




Table 20 


Compound No. 


n 


Ar 


X 


m.p. CO 


661 


2 


Ph 


2,4-Clg 




662 


2 


2-CH 3 -Ph 


2,4-Clg 




663 


2 


3-CH 3 -Ph 


2,4-CLj 




664 


2 


| 4-CH 3 -Ph 


2,4-Clj 




665 


2 


2-F-Ph 


2,4-Clj 




666 


2 


3-F-Ph 


2,4-Cla 




' 667 


2 


4-F«Ph 


2,4-Cla 




668 


2 


• 2-CI-Ph 


2,4-Clg 




669 


2 


3-CI-Ph 


2,4-Cfe 




670 


2 


4-CI-Ph 


2,4-Clj, 




671 


2 


2-Br-Ph 


2,4-Cla 




672 


2 


3-Br-Ph 


2,4-Cls 




673 


2 


4-Br-Ph 


2,4-Cfe 




674 


2 


2-CF 3 -Ph 


2,4-Cfe 




675 


2 


3-CF 3 -Ph 


2.4-CI2 




676 


2 


4-CF 3 -Ph 


2.4-C12 




677 


2 


2-OCH 3 -Ph 


2,4-Cla 




678 


2 


3-OCH 3 -Ph 


2,4-Cls 




679 


2 


4-OCH 3 -Ph 


2.4-CI2 




680 


2 


4-tBu-Ph 


2,4-Clj 




681 


2 


2-OPh-Ph 


2,4-Ct 




682 


I 2 


3-OPh-Ph 


2.4-CI2 




683 


i 2 


4-OPh-Ph 


2,4-Cfe 




684 


2 


2,4-Cl2-Ph 


2,4-CL, 




685 


2 


3,4-Cl2-Ph 


2.4-CI2 
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Table 20 (continued) 



Compound No. 


n 


Ar 


X 


m.p. CO 


686 


2 


2-CI,4-CF 3 -Ph 


2.4-C12 




687 


2 


2-CF3,3-OPh 


2.4-CI2 




688 


2 


3-CF3,4-CI-Ph 


2,4-Clj, 




689 


2 


3-CI,4-CF 3 -Ph 


2,4-Clj 




690 


2 


S-CFS^-CFa-Ph 


2.4-CI2 




691 


2 


a-Naph 


2,4-Clj, 




692 


2 


p-Naph 


2.4-CI2 




693 


2 


4-Me 3 Si-Ph 


2,4-CI 2 





[0120] Examples 7-9 as shown below describe the preparation of compounds represented by the formula: 



2 3 




7 6 



Example 7 

Synthesis of compound 697 of the formula wherein n is 0, Ar Is 4-methylphenyl, and X is hydrogen 

[0121] Di-(4-methyl)-phenylboronic acid ethanolamine ester (3.04 g, 0.012 mol) and 8-oxyquinoline (2.61 g, 0.018 
mol) were reacted and treated in a similar manner to the synthesis of compound 1 to afford 3.28 g (yield 81%) of 
compound 697 as white crystals. 
Mp: 203-205 °C 

Example 8 

Synthesis of compound 708 of the formula wherein n is 0, Ar is 3-trifluoromethylphenyl, and X is hydrogen 

[0122] Di-(3-trif luoromethyl)-phenylboronic acid ethanolamine ester (2.77 g, 0.01 2 mol) and 8-oxyquinoline (2.61 g, 
0.01 8 mol) were reacted and treated in a similar manner to the synthesis of compound 1 to afford 4.31 g (yield 80.8%) 
of compound 708 as white crystals. 
Mp: 130-132 °C 

Example 9 

Synthesis of compound 724 of the formula wherein n is 0, Ar is a-naphthyl, and X is hydrogen 

[0123] Di-a-naphthylboronic acid ethanolamine ester (3.90 g, 0.012 mol) and 8-oxyquinoline (2.61 g, 0.018 mol) 
were reacted and treated in a similar manner to the synthesis of compound 1 to afford 4.1 1 g (yield 86.3%) of compound 
724 as white crystals. 
Mp: 225-226°C 

[01 24] The following compounds listed in Tables 21 -32 can be prepared with reference to Examples 7-9 as described 
above. 
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Table 21 



Compound No. 


n 


Ar 


X 


m.p. CO 






Ph 


H 


206-207 


oyo 


n 
u 


p.pu -Ph 


H 


189*191 


Obo 


n ' 
u 


Q.pu -Ph 

o wn«* ill 


H 


165-167 




a 
u 




H 


203-205 


CQQ 


u 


9-P-Ph 


1-1 




coo 
699 


a 
u 


Ottii 


n 




7AA 

700 


A 

0 


A P.Dh 


n 


1 R7-1 fiQ 


7Ai 

701 


a 
O 


9 r*1 Dh 


n 




7 AO 

702 


a 
0 


o fi.Dh 


u 
n 




703 


a 
0 


*t-U*ril 


u 
n 


1 R1 .1 B9 


7AA 


n 


2-Br-Ph 


|-| 




705 


0 


O Dp Dh 

o-DT-rn 


n 




706 


0 


4-tjr-rn 


n 




1 707 


0 


O f^C Dh 

2-Gr 3 -rn 


u 
n 




7ao 
/Oo 


a 
u 


9. PC .Dh 
o-v-pr 3 -rn 


u 
n 


1 9,9 

I OU 1 Oil 




A 
U 


4-CF 3 -Ph 


H 




/ 1 u 


A 
U 




{-1 


199-200 


711 


u 




u 
n 




71 O 

712 


u 


4 ArU Dh 


u 
n 




713 


A 

0 


/l f(3i ■ Dh 


n 




71 Vl 


A 

o 


9 ADh.Dh 


n 




71 K 


A 
U 


n.OPh-Ph 


u 

n 




71 ft 
/ID 


A 


4 urn r ii 


H 




71 7 


A 
U 




H 




718 


0 


3,4-Clj-Ph 


H 




719 


0 


2-CI,4-CF 3 -Ph 


H 




720 


0 


2-CF3 ( 3-CI-Ph 


H 




721 


0 


3-CF3,4-CI-Ph 


H 




722 


0 


3-CI,4-CF 3 -Ph 


H 




723 


0 


3-CF3,4-CF 3 -Ph 


H 




724 


0 


a-Naph 


H 


225-226 


725 


0 


p-Naph 


H 




726 


0 


4-Me 3 Si-Ph 


H 




Table 22 


Compound No. 


n 


Ar 


X 


m.p. (»C) 


727 




Ph 


H 




728 




2-CH 3 -Ph 


H 




729 




3-CH 3 -Ph 


H 




730 




4-CH 3 -Ph 


H 




731 




2-F-Ph 


H 




732 




3-F-Ph 


H 




733 




4-F-Ph 


H 




734 




2-CI-Ph 


H 




735 




3-CI-Ph 


H 




736 




4-CI-Ph 


H 




737 




2-Br-Ph 


H 
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Table 22 (continued) 



Compound No. 


n 


Ar 


X 


m.p. rcj 


738 


1 


3-Br-Ph 


H 




739 


1 


4-Br-Ph 


H 




740 


1 


2-CF 3 -Ph 


H 




741 


1 


3-CF 3 -Ph 


H 




742 


1 


4-CF 3 -Ph 


H 




743 


1 


2-OCH 3 -Ph 


H 




744 


1 


3-OCH 3 -Ph 


H 




745 


1 


.4-OCHj-Ph 


H 




746 


1 j 


4-tBu-Ph 


H 




747 


1 


2-OPh-Ph 


H 




748 


1 


3-OPh-Ph 


H 




749 


1 


4-OPh-Ph 


H 




750 


1 


2,4-Clg-Ph 


H 




751 


1 


3,4-CljrPh 


H 




752 




2-CI,4-CF 3 -Ph 


H 




753 




2-CF3,3-CI-Ph 


H 




754 




3-CF3,4-CI-Ph 


H 




755 




3-CI,4-CF 3 -Ph 


H 




756 




3-CF3,4-CF 3 -Ph 


H 




757 




a-Naph 


H 




758 




P-Naph 


H 




759 




4- MegSi-Ph 


H 




Table 23 


Compound No. 


n 


Ar 


X 


m.p. PC) 


760 


0 


Ph 


5-CI 




761 


0 


2-CH 3 -Ph 


5-CI 




762 


0 


3-CH 3 -Ph 


5-CI 




763 


0 


4-CH 3 -Ph 


5-CI 




764 


0 


2-F-Ph 


5-CI 




765 


0 


3-F-Ph 


5-CI 




766 


0 


4-F-Ph 


5-CI 




767 


0 


2-CI-Ph 


5-CI 




768 


0 


3-CI-Ph 


5-CI 




769 


0 


4-CI-Ph 


5-CI 




770 


0 


2-Br-Ph 


5-CI 




771 


0 


3-Br-Ph 


5-CI 




772 


0 


4-Br-Ph 


5-CI 




773 


0 


2-CF 3 -Ph 


5-CI 




774 


0 


3-CF 3 -Ph 


5-CI 




775 


0 


4-CF 3 -Ph 


5-CI 




776 


0 


2-OCH 3 -Ph 


5-CI 




777 


0 


3-OCH 3 -Ph 


5-CI 




778 


0 


4-OCH 3 -Ph 


5-CI 




779 


0 


4-tBu-Ph 


5-CI 




780 


0 


2-OPh-Ph 


5-CI 




781 


0 


3-OPh-Ph 


5-CI 




782 


0 


4-OPh-Ph 


5-CI 
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Table 23 (continued) 



Compound No. 




Ar 


X 


m.p. CO 


783 


0 


2,4-CI 2 -Ph 


5-CI 




784 


0 


3,4-C1 2 -Ph 


5-CI 




785 


0 


2-CI,4«CF 3 -Pn 


5-CI 




786 


0 


2-CF3,3-CI-Ph 


5-CI 




787 


0 


3-CF3,4-CI-Ph 


5-CI 




788 


0 


3-CI,4-CF 3 -Ph 


5-CI 




789 


0 


3-CF3,4-CF 3 -Ph 


5-CI 




790 


0 


a-Naph 


5-CI 




791 


0 


P-Naph 


5-CI 




792 


0 


4- Me 3 Si-Ph 


5-CI 




Table 24 


Compound No. 


n 


Ar 


X 


m.p. CO 


793 


1 


Ph 


5-CI 




794 


1 


2-CH 3 -Ph 


5-CI 




795 


«, 


3-CH 3 -Ph 


5-CI 




796 


1 


4-CH 3 -Ph 


5-CI 




797 


1 


2-F-Ph 


5-CI 




798 


1 


3-F-Ph 


5-CI 




799 


1 


4-F-Ph 


5-CI 




800 


1 


2-CI-Ph 


5-CI 




801 


1 


3-CI-Ph 


5-CI 




802 


! 


4-CI-Ph 


5-CI 




803 


1 


2-Br-Ph 


5-CI 




804 




3-Br-Ph 


5-CI 




805 * 




4-Br-Ph 


5-CI 




806 




2-CF 3 -Ph 


5-CI 




807 




3-CF 3 -Ph 


5-CI 




808 




4-CF 3 -Ph 


5-CI 




809 




2-OCH 3 -Ph 


5-CI 




810 




3-OCH 3 -Ph 


5-CI 




811 




4-OCH 3 -Ph 


5-CI 




812 




4-tBu-Ph 


5-CI 




813 




2-OPh-Ph 


5-CI 




814 




3-OPh-Ph 


5-CI 




815 




4-OPh-Ph 


5-CI 




816 




2,4-CI 2 -Ph 


5-CI 




817 




3,4-CI 2 -Ph 


5-CI 




818 




2-CI,4-CF 3 -Ph 


5-CI 




819 




2-CF3,3-CI-Ph 


5-CI 




820 




3-CF3,4-CI-Ph 


5-CI 




821 




3-C1,4-CF 3 -Ph 


5-CI 




822 




3-CF3,4-CF 3 -Ph 


5-CI 




823 




a-Naph 


5-CI 




824 




p-Naph 


5-CI 




825 




4-Me 3 SI-Ph 


5-CI 
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Table 25 



Compound No. 


n 


Ar 


X 


m.p. (°C) 


826 


0 


Ph 


7-CI 




827 


0 


2-CH 3 -Ph 


7-CI 




828 


0 


3-CH 3 -Ph 


7-CI 






o 


4-CH 3 -Ph 


7-CI 




oou 


o 


2-F-Ph 


7-CI 




OOl 


a 
u 


3-F-Ph 


7-CI 






A 
\J 


4-F-Ph 


7-CI 




OOO 


a 

\J 


t wit n 


7-CI 




oof 


n 


3-CI-Ph 


7-CI 






0 
u 


4-CI-Ph 


7-CI 




OOO 


n 


2-Br-Ph 


7-CI 




OO/ 


U 


J*Di ril 


7.CA 




OOO 


A 

\f 


fDITII 


7-CI 




OOa 


A 


P-HF^-Ph 

' 3 ' " 


7-CI 




o**u 


A 
w 


3-CF 3 -Ph 


7-CI 




841 


o 


4-CF 3 -Ph 


7-CI 




a AO 


o 


2-OCH^-Ph 

C W 1 11 III 


7-CI 




o*+o 


o 


w^ul i 3 III 


7-CI 




OA A 

0*T*» 


A 
V/ 




7-CI 




o**o 


A 

\f 


4-tBu-Ph 


7-CI 




0*KJ 


o 


2-OPh-Ph 


7-CI 




QA7 


o 


3-OPh-Ph 

O \«/ ill ill 


7-CI 




848 


o 


4-OPh-Ph 


7-CI 




849 


o 


2,4-CI 2 -Ph 


7-CI 




850 


0 


3,4-CI 2 -Ph 


7-CI 




851 


0 


2-C!,4-CF 3 -Ph 


7-CI 




852 


0 


2-CF3,3-CI-Ph 


7-CI 




853 


0 


3-CF3,4-CI-Ph 


7-CI 




854 


0 


3-CI,4-CF 3 -Ph 


7-CI 




855 


0 


3-CF3,4-CF 3 -Ph 


7-CI 




856 


0 


a-Naph 


7-CI 




857 


0 


p-Naph 


7-CI 




858 


0 


4- Me 3 Si-Ph 


7-CI 




Table 26 


Compound No. 


n 


Ar 


X 


m.p. CO 


859 




Ph 


7-CI 




860 




2-CH 3 -Ph 


7-CI 




861 




3-CH 3 -Ph 


7-CI 




862 




4-CH 3 -Ph 


7-CI 




863 




2-F-Ph 


7-CI 




864 




3-F-Ph 


7-CI 




865 
866 




4-F-Ph 
2-CI-Ph 


7-CI 
7-CI 




867 




3-CI-Ph 


7-CI 




868 




4-CI-Ph 


7-CI 




869 




2-Br-Ph 


7-CI 
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Table 26 (continued) 



Compound No. 


n 


Ar 


X 


870 




3-Br-Ph 


7-CI 


871 




4-Br-Ph 


7-CI 


872 


1 


2-CF 3 -Ph 


7-CI 


873 


! 


3-CF 3 -Ph 


7-CI 


874 


1 


4-CF 3 -Ph 


7-CI 


875 


1 


2-OCH 3 -Ph 


7-CI 


876 


1 


3-OCH 3 -Ph 


7-CI 


877 


1 


4-OCH 3 «Ph 


7-CI 


878 


1 


4-tBu-Ph 


7-CI 


879 


1 


2-OPh-Ph 


7-CI 


880 


1 


3-OPh-Ph 


7-CI 


881 


1 


4-OPh-Ph 


7-CI 


882 


1 


2,4-CI 2 -Ph 


7-CI 


883 


1 


3,4-Cl 2 -Ph 


7-CI 


884 




2-CI,4-CF 3 -Ph 


7-CI 


885 




2-CF3,3-CI-Ph 


7-CI 


886 




S-CFS^-CI-Ph 


7-CI 


887 




3-CI,4-CF 3 -Ph 


7-CI 


888 




3-CF3,4-CF 3 -Ph 


7-CI 


889 




a-Naph 


7-CI 


890 




P-Naph 


7-CI 


891 




4- Me 3 Si-Ph 


7-CI 



Table 27 



Compound No. 


n 


Ar 


X 


m.p. CO 


892 


0 


Ph 


2-CH 3 




893 


0 


2-CH 3 -Ph 


2-CH 3 




894 


0 


3-CH 3 -Ph 


2-CH 3 




895 


0 


4-CH 3 -Ph 


2-CH 3 




896 


0 


2-F-Ph 


2-CH 3 




897 


0 


3-F-Ph 


2-CH 3 




898 


0 


4-F-Ph 


2-CH 3 




899 


0 


2-CI-Ph 


2-CH 3 




900 


0 


3-CI-Ph 


2-CH 3 




901 


0 


4-CI-Ph 


2-CH 3 




902 


0 


2-Br-Ph 


2-CH 3 




903 


0 


3-Br-Ph 


2-CH 3 




904 


0 


4-Br-Ph 


2-CH3 




905 


0 


2-CF 3 -Ph 


2-CH 3 




906 


0 


3-CF 3 -Ph 


2-CH 3 




907 


0 


4-CF 3 -Ph 


2-CH3 




908 


0 


2-OCH 3 -Ph 


2-CH 3 




909 


0 


3-OCH 3 -Ph 


2-CH 3 




910 


0 


4-OCH 3 -Ph 


2-CH 3 




911 


0 


4-tBu-Ph 


2-CH 3 




912 


0 


2-OPh-Ph 


2-CH 3 




913 


0 


3-OPh-Ph 


2-CH 3 




914 


0 


4-OPh-Ph 


2-CH 3 
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Table 27 (continued) 



Compound No. 


n 


Ar 


X 


m.p. CO) 


915 


0 


2,4-Cl2-Ph 


2«CH 3 




916 


0 


3 t 4-CI 2 -Ph 


2-CH 3 




917 


0 


2-CI,4-CF 3 -Ph 


2-CH 3 




| 918 


0 


2-CF3,3-CI-Ph 


2-CH 3 




919 


0 


3-CF3,4-CI-Ph 


2-CH 3 




920 


0 


3-CI,4-CF 3 -Ph 


2-CH 3 




921 


0 


3-CF3,4-CF 3 -Ph 


2-CH 3 




922 


° i 


a-Naph 


2-CH 3 




923 


0 


P-Naph 


2-CH 3 




924 


0 


4- Me 3 Si-Ph 


2-CH 3 




Table 28 


Compound No. 


n 


Ar 


X 


m.p. CO) 


925 


2 


Ph 


2-CH 3 




926 


2 


2-CH 3 -Ph 


2-CH 3 




927 


2 


3-CH 3 -Ph 


2-CH 3 




928 


2 


4-CH 3 -Ph 


2-CH 3 




929 


2 


2-F-Ph 


2-CH 3 




930 


2 


3-F-Ph 


2-CH 3 




931 


2 


4-F-Ph 


2-CH 3 




932 


2 


2-CI-Ph 


2-CH 3 




933 


2 


3-CI-Ph 


2-CH 3 




* 934 


2 


4-CI-Ph 


2-CH 3 




935 


2 


2-Br-Ph 


2-CH 3 




936 


2 


3-Br-Ph 


2-CH 3 




937 


2 


4-Br-Ph 


2-CH 3 




938 


2 


2-CF 3 -Ph 


2-CH 3 




939 


2 


3-CF 3 -PH 


2-CH 3 




940 


2 


4-CF 3 «Ph 


2-CH 3 




941 


2 


2-OCH 3 -Ph 


2-CH 3 




942 


2 


3-OCH 3 -Ph 


2-CH 3 




943 


2 


4-OCH 3 -Ph 


2-CH 3 




944 


2 


4-tBu-Ph 


2-CH 3 




945 


2 


2-OPh-Ph 


2-CH 3 




946 


2 


3-OPh-Ph 


2-CH3 




947 


2 


4-OPh-Ph 


2-CH3 




948 


2 


2,4-CI 2 -Ph 


2-CH3 




949 


2 


3,4-Clg-Ph 


2-CH 3 




950 


2 


2-CI,4-CF 3 -Ph 


2-CH3 




951 


2 


2-CF3,3-CI-Ph 


2-CH3 




952 


2 


3-CF3,4-CI-Ph 


2-CH3 




953 


2 


3-CI,4-CF 3 -Ph 


2-CH3 




954 


2 


3-CF3,4-CF 3 -Ph 


2-CH3 




955 


2 


a-Naph 


2-CH3 




956 


2 


p-Naph 


2-CH3 




957 


2 


4- Me 3 Sl-Ph 


2-CH 3 
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Table 29 



Compound No. 


n 


Ar 


X 


m.p. CC) 


9oo 


U 


rn 


S.en U 
j Ovjn 




959 


0 


O f"U Dh 

Z-Ur^-rn 






Sou 


U 


o pu Ph 






951 


0 


a r*u Ph 






neo 
9bZ 


ft 

u 


O C Ph 






963 


0 


3-r-rn 


c CO 14 




964 


0 


A C Dh 

4-r-rn 


c CO M 




965 


o 


o i ok 


c en ui 




966 


0 


3-CI-rn 






967 


0 


4-ci-pn 


c CO L-l 




968 


0 


O Dr Dh 

2-br-Hn 


c CO M 




969 


0 


3-br-rn 


c CO W 




970 


0 


4-BT-Ph 






971 


0 


2-CF3- rh 


C CO UI 




972 


0 


n r»c Dh 


c CO W 
0-OVJ 3 n 




973 


0 




c CO M 




974 


ft 

0 


0 Of*ui Dh 


c.cn hi 




975 


ft 


0 Of" Ul Dh 






976 


0 


A /"\#"*LJ Dh 

4-OCH3-rn 


c CO 14 




977 


0 


4-toU-rn 


c CO M 




978 


ft 

0 


O ODh Dh 


c.cn u 




979 


0 


O ODh Dh 


c CO M 




980 


ft 

0 


A nOh Dh 






98 1 


ft 

u 


04 p| Dh 


.c.cn u 
j Ovjn 




982 


o 


3,4-CI 2 -Ph 


5-SO3H 




983 


0 


2-CI,4-CF 3 -Ph 


5-SO3H 




984 


0 


2-CF3,3-CI-Ph 


5-SOgH 




985 


0 


3-CF3,4-CI-Ph 


5-S0 3 H 




986 


0 


3-CI,4-CF 3 -Ph 


5-SO3H 




987 


0 


3-CF3,4-CF 3 -Ph 


5-S0 3 H 




988 


0 


a-Naph 


5-SO3H 




989 


0 


p-Naph 


5-SO3H 




990 


0 


4-Me 3 SI-Ph 


5-SO3H 




Table 30 


Compound No. 


n 


Ar 


X 


m.p. (°C) 


991 


0 


Ph 


5-SO3H 




992 


0 


2-CH 3 -Ph 


5-SO3H 




993 


0 


3-CH 3 -Ph 


5-SO3H 




994 


0 


4-CH 3 -Ph 


5-SO3H 




995 


0 


2-F-Ph 


5-SO3H 




996 


0 


3-F-Ph 


5-SO3H 




997 


0 


4-F-Ph 


5-SO3H 




998 


0 


2-CI-Ph 


5-SO3H 




999 


0 


3-CI-Ph 


5-SO3H 




1000 


0 


4-CI-Ph 


5-SO3H 




1001 


0 


2-Br-Ph 


5-SO3H 
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Table 30 (continued) 



Compound No. 


n 


Ar 


X 


1002 


0 


3-Br-Ph 


5-S0 3 H 


1003 


0 


4-Br-Ph 


5-S0 3 H 


1004 


0 


2-CF 3 -Ph 


5-S0 3 H 


1005 


0 


3-CF 3 -Ph 


5-S0 3 H 


1006 


0 


4-CF 3 -Ph 


5-S0 3 H 


1007 


0 


2-OCH 3 -Ph 


5-S0 3 H 


1008 


0 


3-OCH 3 -Ph 


5-S0 3 H 


1009 


0 


4-OCH 3 -Ph 


5-S0 3 H 


1010 


0 


4-tBu-Ph 


5-S0 3 H 


1011 


0 


2-OPh-Ph 


5-S0 3 H 


1012 


0 


3-OPh-Ph 


5*S0 3 H 


1013 


0 


4-OPh-Ph 


5-S0 3 H 


1014 


0 


2,4-CI 2 -Ph 


5-S0 3 H 


1015 


0 


3,4-CI 2 -Ph 


5-S0 3 H 


1016 


0 


2-CI,4-CF 3 -Ph 


5-S0 3 H 


1017 


0 


2-CF3,3-CI-Ph 


5-S0 3 H 


1018 


0 


3-CF3,4-CI-Ph 


5-S0 3 H 


1019 


0 


3-Cl,4-CF 3 -Ph 


5-S0 3 H 


1020 


0 


3-CF3,4-CF 3 -Ph 


5-S0 3 H 


1021 


0 


a-Naph 


5-S0 3 H 


1022 


0 


P-Naph 


5-S0 3 H 


1023 


0 


4-Me 3 Si-Ph 


5-S0 3 H 



Table 31 



Compound No. 


n 


Ar 


X 


1024 % 


0 


Ph 


5.7-CI2 


1025 


0 


2-CH 3 -Ph 


5.7-CI2 


1026 


0 


3-CH 3 -Ph 


5.7-CI2 


1027 


0 


4-CH 3 -Ph 


5.7-CI2 


1028 


0 


2-F-Ph 


5.7-CI2 


1029 


0 


3-F-Ph 


5,7-Cl2 


1030 


0 


4-F-Ph 


SJ-Clg 


1031 


0 


2-CI-Ph 


57-CI2 


1032 


0 


3-CI-Ph 


5,7-Cl2 


1033 


0 


4-CI-Ph 


5,7-Cl2 


1034 


0 


2-Br-Ph 


5,7-Cl2 


1035 


0 


3-Br-Ph 


57-CI2 


1036 


0 


4-Br-Ph 


5,7-Cl2 


1037 


0 


2-CF 3 -Ph 


5.7-CI2 


1038 


0 


3-CF 3 -Ph 


5.7-C12 


1039 


0 


4-CF 3 -Ph 


57-CI2 


1040 


0 


2-OCH 3 -Ph 


57-CI2 


1041 


0 


3-OCH 3 -Ph 


5.7-CI2 


1042 


0 


4-OCH 3 -Ph 


5,7-02 


1043 


0 


4-tBu-Ph 


5,7-Cl2 


1044 


0 


2-OPh-Ph 


5.7-CI2 


1045 


0 


3-OPh-Ph 


57-CI2 


1046 


0 


4-OPh-Ph 


57-CI2 
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Table 31 (continued) 



n 

5 
10 



Compound No. 


n 


Ar 


v 
A 


m.p. (°C) 


1047 


0 


2,4-Cl2-Ph 


5.7-CI2 




1048 


0 


3,4-Cl2-Ph 








KJ 








1050 


0 


2-CF3,3-CI-Ph 


5,7-Cl2 




1051 


0 


3-CF3,4-CI-Ph 


5.7-CI2 




1052 


0 


3-CI,4-CF 3 -Ph 


5 ( 7-Cl2 




1053 


0 


3-CF3,4-CF 3 -Ph 


5,7-Cl2 




1054 * 


0 


a-Naph 


5,7*Cl2 




1055 


0 


p-Naph 


5,7-Clg 




1056 


0 


4-Me 3 Si-Ph 


5.7-CI2 





15 



Table 32 



20 



30 



50 



Compound No. 


n 


Ar 


X 


rap. CC) 


1057 


1 


Ph 


5.7-CI2 




1058 


1 


2-CH 3 -Ph 


5,7-CL, 




1059 


1 


3-CH 3 -Ph 


5.7-CI2 




1060 


1 


4-CH 3 -Ph 


5.7-C12 




1061 


1 


2-F-Ph 


5,7-Cfe 




1062 


1 


3-F-Ph 


5,7-CL, 




1063 


1 


4-F-Ph 


5.7-CI2 




1064 


1 


2-CI-Ph 


5.7-CI2 




1065 


1 


3-CI-Ph 


5.7-CI2 




-1066 


1 


4-CI-Ph 


5.7-CI2 




1067 


1 


2-Br-Ph 


5.7-CI2 




1068 




3-Br-Ph 


5,7-Clg 




1069 




4-Br-Ph 


5,7-Clg 




1070 




2-CF 3 -Ph 


5.7-C12 




1071 




3-CF 3 -Ph 


5,7-Cla 




1072 




4-CF 3 -Ph 


5.7-CI2 




- 1073 




2-OCH 3 -Ph 


5,7-Clg 




1074 




3-OCH 3 -Ph 


5,7-C>2 




1075 




4-OCH 3 «Ph 


5.7-CI2 




1076 




4-tBu-Ph 


5,7-Cfe 




1077 




2-OPh-Ph 


5,7-Clg 




1078 




3-OPh-Ph 


57-CI2 




1079 




4-OPh-Ph 


5,7-Cl2 




1080 




2 ( 4-Cl2-Ph 


SJ-Clj 




1081 




3,4-Cl2-Ph 


57-Clg 




1082 




2-Cl t 4-CF 3 -Ph 


5,7-Clj 




1083 




2-CF3,3-CI-Ph 


5.7-CI2 




1084 




3-CF3,4-CI-Ph 


5.7-CI2 




1085 




3-Cl t 4-CF 3 -Ph 


5,7-Cl2 




1088 




3-CF3,4-CF 3 -Ph 


SJ-Clg 




1087 




a-Naph 


5,7-Clj 




1088 




p-Naph 


5.7-CI2 




1089 




4-Me 3 Si-Ph 


5,7-Cla 





[0125] The compounds of the invention can be formulated into a composition for preventing or treating coccidiosis 



O 
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in poultry according to methods well known to the art. Specifically, the compounds of the invention can be formulated 
into the form of powder, granules, solution , suspension, premix, capsule, emulsion, tablets, or the like, alone or together 
with any appropriate carrier commonly used for this kind of medicament, optionally using excipients, disintegrating 
agents, lubricants, coatings, etc. 
5 [0126] Usually, the carriers used in the formulations of the invention are not limited so long as they are capable of 
being used as an additive in feed or drinking water for poultry. Examples of such carriers include water, lactose, sucrose, 
talc, colloidal silica, pectin, wheat flour, rice bran, cornmeal, soy beans, oilcake, cracked starch and other commercially 
available feed for poultry, and the like. 

[0127] As to dose of the compound of the invention, in the case of use as an additive in feed, the bulk product may 
10 be generally mixed with the feed at a concentration of at least 0.1 to 500 ppm, preferably 0.5 to 100 ppm. In the case 
of use as an additive in drinking water, an approximate half concentration of the above can provide sufficient effective- 
ness. 

[0128] Also, the compounds of the invention may be used associated with known veterinary medicaments including 
anticoccidial agents for poultry, anthelmintics, agents for preventing infections, growth promoting agents, or the like. 

15 

Test Examples 

[0129] Anticoccidial activity of the compounds of the invention was demonstrated in the following test examples. In 
vitro test of the anticoccidial agent for poultry of the invention was conducted as shown below. 

20 

Test Example 1 

In vitro inhibitory activity of coccidial proliferation in chicken kidney (CK) cell culture 
25 1 . Cell treatments 

[0130] Kidney was aseptically removed from an SPF chick, and digested with trypsin In a publicly known method. 
The cells were washed, and the cell number was adjusted, before the cells were incubated at 37°C for 72 hours in a 
C0 2 incubator to give a cell monolayer. The cell monolayer was inoculated with a dilution of a defined concentration 
30 of test compounds and sporozoites of the Eimeria tenella oocysts that had been artificially excysted, and incubated at 
40° C for 48 hours. The cells were fixed with alcohol, Giemsa-stained, and then observed as shown below. 

2. Observation and estimation 

35 [0131] The primary schizonts (mature and immature) divided and proliferated in the cytoplasm of the chicken kidney 
cells were observed under an inverted microscope, and the inhibitory rate of the protozoan proliferation was estimated 
on the basis of the schizont count relative to that of the control group wherein sporozoites that were not treated were 
inoculated. 

[0132] At the same time, cytopathogenic effect (CPE) was additionally observed, and estimated on a scale of one 
40 to four (- to +++): -: no difference compared to the control group, +: slight change, ++: moderate change, and +++: 
death of whole cells (the protozoan was invisible). 
[0133] The results are shown in Table 33 as described below. 

Test Example 2 

45 

In vivo estimation of prevention/treatment effect on cocci diosis in chicken chicks 

[0134] The compounds of the invention were sequentially administered in the form of feed (200 ppm or 400 ppm) 
so as to estimate for their effectiveness (anticoccidial effect) on Eimeria tenella. 

so [0135] One group consisted of three white Leghorn chicks aged seven to ten days, each of which chicks was ad- 
ministered with a feed supplemented with a test compound. On the second day after the administration, spore forming 
oocysts of Eimeria tenella were infected at 50,000 oocysts per chick. The test compounds were administered over a 
period of consecutive nine days, during which the hemorrhagic stool excretion, the survival rate, and the relative weight 
gain ratio were estimated, and, on the eighth day after the infection, the cecum lesion were observed at autopsy to 

55 estimate the lesion index. 

[01 36] The criteria were as shown below. 
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Relative weight gain ratio: 

[0137] is represented by the following expression: 
5 Weight gain in test group + Weight gain in control group of uninfected chicks x 100 (%). 

Hemorrhagic stool excretion: 

w [0138] Excretion of the hemorrhagic stool excreted during the test period was estimated on a scale of one to four as 
following. In the table, "d" represents the number of days after the administration of oocysts. 

- : no hemorrhagic stool excretion was observed; 
+ : a slight hemorrhagic stool excretion was observed; 
is ++ : a moderate hemorrhagic stool excretion was observed; and 

+++ : a hemorrhagic stool excretion equal to that in the control group of the infected chicks was observed. 



Cecum lesion index: 



20 [0139] is in accordance with Merck assay. 

[0140] Eight days after the infection, survived chicks were autopsied, and the cecum lesion was visually observed 
to determine the intensity caused during the period infection on a scale of zero to four (no lesion; 0, severe lesion; 4), 
thereby estimating the lesion severity at the average of five results. 

[0141] The test results are shown in Table 33 with reference to those in the control group of the untreated, infected 
25 chicks, and in the control group of untreated, uninfected chicks. 



Table 33 





in vitro antiprotozoal activity (E. 




in vivo anticoccidial effect (E.tenella) 




30 




tenetta) 
















Comp. 


concentration (u.g/ml) 


dose 


relative 


hemorrhagic stool 


mortality 


OPG 


cecum 




No 








(ppm 


weight 


excretion 


M 


value 


lesion 












in 


gain 








index 












feed) 


ratio 








(6d) 














(%) 










35 
























10 


1.0 


0.1 






4 


5 


6d 












% 


% 


% 






















(CPE) 


(CPE) 


(CPE) 


















40 


1 


<0(-) 


0.2 {-) 


<0 (-) 




















694 


(+++) 


12.5 
(■) 


<0 (-) 




















199 


39.6 


<0 (-) 


<0 (-) 


















45 


232 


H 
32.2 


0.9(-) 


6.0(-) 






















(-) 
























31 


69.7 


O(-) 


<0(-) 


400 


66.8 


± 


+++ 


++ 


0/3 


None 


4.0 




724 


(-) 
(+++) 


100(-) 


<0 (-) 


400 


58.9 


± 


4-++ 


++ 


0/3 


m 


4.0 


50 


229 


77.0 


<0(-) 


<0(-) 


400 


56.5 


+ 


+++ 


++ 


0/3 


n 


4.0 




262 


(-) 

60.4 


0.9(-) 


<0(-) 


400 


53.8 


± 


+++ 


+++ 


0/3 




4.0 


55 


2 


(-) 
<0(-) 


<0(-) 


<0 (-) 




















695 


(+++) 


(+++) 


<0(-) 


400 


61.5 


+ 


+++ 


+++ 


0/3 


u 


3.7 




200 


<0 (-) 


<0(-) 


<o (-) 
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Table 33 (continued) 



in vitro antiprotozoal activity (£. 




in vivo anticoccidial effect (E.tenella) 








tenella) 
















Comp. 


concentration (u.g/ml) 


dose 


relative 


hemorrhagic stool 


mortality 


OPG 


cecum 


No 








(ppm 


weight 


excretion 


(/) 


value 


lesion 










in 


gain 








index 










feed) 


ratio 








(6d) 












(%) 














10 


1.0 


0.1 






4 


5 


6d 










% 


% 


% 




















(CPE) 


(CPE) 


(CPE) 


















233 


<0 (-) 


<0(-) 


<0 (-) 


















3 


19.3 


<0(-) 


<0 (-) 


















696 


(-) 
(+++) 


90.7 


30.5 


400 


61.5 




1 1 i 


++ 


1/3 


- 


4.0 






(+) 


(") 


















201 


71 .3 


<U(-J 


<V\-) 


400 


71.8 


+ 


+++ 


•M- 


1/3 


„ 


4.0 


4 


H 
<0(-) 


<Q(-) 


<Or) 


















697 


(+++) 


65.1 


<0(-) 


400 


76.9 


± 




+++ 


1/3 




3.7 






(±) 




















202 


44.2 


<0(-) 


<0(.) 


















710 


\) 
(+++) 


<0(-) 


<0(-) 


















215 


4.5(-) 


<0(-) 


1 .8(-) 


















19 


<o(-) 


<0(-) 


<0(-) 


















712 


(m) 


28.8 
(-) 


<0(-) 


















217 


14.5 


<0(-) 


<0(-) 


















250 


(-) 
<0 (-) 


2.4(-) 


<0 (-) 


















703 


(+++) 


<0(-) 


<0 (-) 


















208 


17.2 


<0(-) 


1 .8 (-) 


















241 


(-) 

14.0 


<0(-) 


<0 (-) 


















10 


(-) 
100 


12.1 


<0 (-) 


Ann 


82.5 


- 


- 


- 


0/3 


n 


0.0(H) 




(+) 


(-) 




















15 


99.6 


<0 (-) 


<0 (-) 


200 


25.7 


+ 


+++ 


++ 


0/3 


m 


4.0 




w 






















708 


(+++) 


94.7 


16.6 


400 


42.4 


+ 


++ 


4-++ 


0/3 


it 


4.0 






(++) 


(-) 


















213 


100 


13.0 


<o (-) 


400 


57.4 


± 


++ 


++ 


0/3 


- 


3.7 




M 


(-) 




















246 


100 


14.8 


<0 (-) 


400 


82.5 




+ 


■W- 


0/3 




3.3(S) 




(+) 


(0 




















7 


<0 (-) 


<o (-) 


<0 (-) 


















700 


(+++) 


99.8 


30.6 
























<-) 






















(++) 




















205 


33.2 


<0 (-) 


<0 (-) 




















(±) 
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Table 33 (continued) 



in vitro antiprotozoal activity (E. 
teneiia) 


in vivo anticoccidial effect 


(E. teneiia) 






Comp. 
No 


concentration (u,g/ml) 


dose 
(ppm 

in 
feed) 


relative 
weight 
gain 
ratio 
(%) 


hemorrhagic stool 
excretion 


mortality 
M 


OPG 
value 


cecum 
lesion 
index 
(6d) 




10 


1.0 


0.1 






4 


5 


6d 










% 
(CPE) 


% 
(CPE) 


% 
(CPE) 


















238 


27.1 
(±) 


<0 (-) 


<o (-) 



















Results: 

[0142] Compounds 10 and 246, etc. explicitly provided improvements in the clinical conditions, the relative weight 
gain ratio, and the cecum lesion index. Especially, compound 1 0 caused no hemorrhagic stool excretion and no infec- 
tious sign, with any cecum not being affected. 



Test Example 3 

Additional in vivo test for compound 10 

[0143] An additional in vivo test was conducted on compound 10, which was shown to provide good results in Test 
Examples 1 and 2. 

[0144] Specifically, the effectiveness of compound 10 on Eimeria teneiia, and Eimeria acervuiina in broiler chicks in 
a similar manner to that in Test Example 2. 

[01 45] In this test, OPG value) that is the number of oocysts existing in one gram of the faeces, was aiso determined 
on the sixth day after the infection. In the determination of OPG value, the faeces were taken and scrambled thoroughly, 
and two grams of an aliquot was diluted 20 times with distilled water. A Fuchs-Rosenthal hemocytometer was used to 
conduct the counting, and to determine OPG value per one gram of the faeces. OPG value enables us to determine 
the prognostic severity of the infection according to the number of value. In general, the higher is OPG value, the 
severer is the disease. 

[0146] The results are shown Tables 34 and 35. 
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Table 35 





Anticoccidial effect on Eimeria acervullna (broiler chicks) 


5 


Comp. 
No 


dose 
(ppm in 
feed) 


relative 
weight 
gain ratio 
(-1-5d)% 


excretion of mucos faeces 


mortal -ity 
(0 


OPG value 


estimation 
(x<§)) 










3 


4 


5d 




4d 


5d 




10 


Comp. 
10 


200 
100 


82.3(T) 
80.6 




+ 


++ 


0/3 
0/3 


0 

6.6x1 0 6 


0 

2.8x1 0 6 


®or 

A* 






50 


67.8 




++ 


+++ 


0/3 


5.9x1 0 6 


1.7X10 6 


X 


15 




25 


51.6 




++ 


+++ 


0/3 


1.9x10 7 


6.2x1 0 6 


X 


20 


infective 
control 
normal 
control 


0 
0 


54.9 
100 




++ 


+++ 


0/3 
0/3 


1.7x10 7 
0 


7.5x1 0 6 
0 





* diarrhea (+) 

Results: 

[0147] When administered to both Eimeria tenetta, and Elmeria acervutina in the form of feed at 1 OOppm, compound 
1 0 explicitly provided improvements in the clinical conditions, the relative weight gain ratio, and the cecum lesion index 
(only Eimeria tenella), demonstrating that compound 10 exhibits a excellent anticoccidial effect. 

EFFECTS OF THE INVENTION 

[0148] As shown in the above test examples, the compounds of the present invention exhibit strong anticoccidial 
activities in chicken chicks, such as inhibition of the decrease in relative weight gain ratio, inhibition of hemorrhagic 
stool excretion, decrease in oocysts counts (OPG), improvement of cecum lesion index, and the like. Further, the 
compounds of the invention have a low toxicity as demonstrated by the data of mortality. Accordingly, the compounds 
of the invention are useful as compositions for preventing and treating coccidiosis in poultry such as chicken, turkey, 
ducks, or the like as well as livestock such as cattle, pig, or the like. 



Claims 

1 . A pharmaceutical composition useful for animals except for humans, which comprises a compound of formula (I): 



45 



50 




in which 
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Ar 1 and Ar 2 are independently a cyclic group which may be optionally substituted; 

qi is a group of the formula: -A-, -A-CR 1 R 2 - or -A-CRW-CRSR 6 - wherein A is an oxygen atom or a sulfur 
atom, R 1 -R 6 are the same or different, and are each a hydrogen atom, a halogen atom, hydroxy, an aliphatic 
hydrocarbon group which may be optionally substituted, a-O- (aliphatic hydrocarbon group which may be 
optionally substituted), an acyloxy, a phenyloxy which may be optionally substituted, an amino group which 
may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be 
optionally substituted, or R 1 and R 2 . R 3 and R 4 and/or R 5 and R 6 are combined together to form oxo, a meth- 
ylene which may be optionally substituted, or an imino which may be optionally substituted; and 

a group of the formula: 




is an azacyclic group that may be optionally substituted; 

provided that the smallest ring among rings constructed with B", G 1 and G 2 is a 5- or 6-membered ring; or a 
salt thereof or a hydrate of them. 

The pharmaceutical composition of claim 1 , in which Ar 1 and Ar 2 in formula (I) are the same, and are an aryl which 
may be optionally substituted. 

The pharmaceutical composition of claim 1 or 2, in which G 1 in formula (I) is a group of the formula: -O-, -O-CR 1 R 2 - 
or -0-CR 3 R 4 -CR 5 R 6 - wherein R 1 -R 6 are the same or different, and are each a hydrogen atom, a halogen atom, 
hydroxy, a lower alkyl which may be optionally substituted, a lower alkenyl which may be optionally substituted, a 
lower alkyloxy which may be optionally substituted, or a lower alkenyloxy which may be optionally substituted. 

A pharmaceutical composition for use as an antiprotozoal agent, which comprises a compound of formula (I) in 
which ail symbols are as defined in claim 1 , or a salt thereof or a hydrate of them. 

A pharmaceutical composition for use as an anticoccidial agent, which comprises a compound of formula (I) in 
which all symbols are as defined in claim 1 , or a salt thereof or a hydrate of them. 

A compound of formula (II): 
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In which 

Ar° 1 is an aryl which may be optionally substituted; 
Ara2 j S a fused aryl which may be optionally substituted; 

R a1 and R 82 are independently a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a halogenated 
lower alkyl, a halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower 
alkoxy, a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy 
which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which 
may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be 
optionally substituted; and 

n and m are the same or different, and are an integer of 0-3; 

provided that when both n and m are 0, then a compound wherein both Ar° 1 and Ar* 2 are not naphthalen- 
2-yl substituted at the 1 -position by naphthalen-1 -yl; or a salt thereof or a hydrate of them. 

A compound of formula (III): 




In which 

Ar*> 1 and Ar** are the same or different, and are an aryl which may be optionally substituted; 

R*> 1 and R* 2 are independently a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a halogenated 

lower alkyl, a halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower 
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alkoxy, a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy 
which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which 
may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be 
optionally substituted, or R b1 and R b2 are combined together to form an oxo, a methylene which may be 
optionally substituted or an imino which may be optionally substituted; 

R" is each a halogen atom, a lower alkyl, a lower alkenyl, a halogenated lower alkyl, a halogenated lower 
alkenyl. an aralkyl which may be optionally substituted, hydroxy, a lower alkoxy, a lower alkenyloxy, a halo- 
genated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy which may be optionally substi- 
tuted, an aralkyloxy which may be optionally substituted, an amino group which may be optionally substituted, 
a sulfo group which may be optionally substituted, or an aryl which may be optionally substituted, or may be 
bonded with the adjacent group to form a fused ring; and 
p is an integer of 0-4; 

provided that when p is 0, both R b1 and R b2 are hydrogen, and Af*> 1 and Ar*> 2 is a phenyl substituted with a 
halogen atom or a lower alkyl. then the phenyl of Ar* 1 and Ar* 2 is additionally substituted with a substituent other 
than a halogen atom or a lower alkyl; or a salt thereof or a hydrate of them. 

8. A compound of formula (IV): 




in which 

Ar« 1 and Ar* 2 are independently a cyclic group which may be optionally substituted; 
Rd and R«2 are independently a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a halogenated 
lower alkyl, a halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower 
alkoxy, a lower alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy 
which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which 
may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be 
optionally substituted, or R c1 and R 02 are combined together to form an oxo, a methylene which may be op- 
tionally substituted or an imino which may be optionally substituted; 

R* is each a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a halogenated lower alkyl, a 
halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower alkoxy, a lower 
alkenyloxy, a halogenated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy which may be 
optionally substituted, an aralkyloxy which may be optionally substituted, an amino group which may be op- 
tionally substituted, a sulfo group which may be optionally substituted, or an aryl which may be optionally 
substituted, or may be combined with the adjacent group to form a fused ring; and 
R° is a hydrogen atom or a lower alkyl; or a salt thereof or a hydrate of them. 

9. A compound of formula (V): 
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in which 

Ar* 1 and Ar* 2 are the same or different, and are an aryl which may be optionally substituted; 
pdi r<J2 ( Rd3 ( and R* 4 are independently a hydrogen atom, a halogen atom, a lower alkyl, a lower alkenyl, a 
halogenated lower alkyl, a halogenated lower alkenyl, an aralkyl which may be optionally substituted, hydroxy, 
a lower alkoxy, a lower alkenyloxy, a halogenated lower atkoxy, a halogenated lower alkenyloxy, an acyloxy, 
phenyloxy which may be optionally substituted, an aralkyloxy which may be optionally substituted, an amino 
group which may be optionally substituted, a sulfo group which may be optionally substituted, or an aryl which 
may be optionally substituted, or R d1 and R* 2 and/or R d3 and R* 4 are combined together to form an oxo, a 
methylene which may be optionally substituted or an imino which may be optionally substituted; 
pd5 j S each a halogen atom, a lower alkyl, a lower alkenyl, a halogenated lower alkyl, a halogenated lower 
alkenyl, an aralkyl which may be optionally substituted, hydroxy, a lower alkoxy, a lower alkenyloxy, a halo- 
genated lower alkoxy, a halogenated lower alkenyloxy, an acyloxy, phenyloxy which may be optionally substi- 
tuted, an aralkyloxy which may be optionally substituted, an amino group which may be optionally substituted, 
a sulfo group which may be optionally substituted, or an aryl which may be optionally substituted, or may be 
combined with the adjacent group to form a fused ring; and 
r is an integer of 0-4; 

provided that when r is 0, all of R d1 , R* 2 , R* 3 and * are hydrogen, and Ar* 1 and Ar* 2 are phenyl substituted 
with a halogen atom or a lower alkyl, then the phenyl of Ar* 1 and Ar* 2 is additionally substituted with a substituent 
other than a halogen atom or a lower alkyl; or a salt thereof or a hydrate of them. 

10. A pharmaceutical composition useful for animate except for humans, which comprises a compound of any one of 
claims 6 to 9. 

1 1 . A pharmaceutical composition for use as an antiprotozoal agent, which comprises a compound of any one of claims 
6 to 9. 

12. A pharmaceutical composition for use as an anticoccidial agent, which comprises a compound of any one of claims 
6 to 9. 
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9 t si?$J*M\z±Zti:M>b&%r£bKX^Z> 0 

&=*i'i?9J»Mk Lxit-t/uyrm. =Ho77^, ^yy^au 
tf?>*t5o L*>L*^e>, zhb\z±ftmxhzm^?i/i/VJ*ftm<Dmm&z 

jiv ^mw£Q<r>%.temfo= 9 j±m (ommmm. $ nx v 
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fiffltftV Mikity) t LT, Farfan, Norbertofj, J. Chem. Soc. , Perkin Trans. 
2 (1992), (4), 527-32(^1*^7 x=/U ( 2 - fc*y ^/WT^#/U^^-0, 
N) #'nVi*3<tWO»IEt$n, £fcVershbitskii, F. R. <b, 
Term. Anal. Fazovye Ravnovesiya (1985), 3l-3\a*m-foE?fiLLtzGtik* , }%it 

Lin, KaiP>> Yiyao Gongye (1985), 16(11), 500-2im (p-7;^n7i = 

/U) (o-^h*->7i^V) #y*-h£8-fc Kn*»>*y y 

-fr*rj&-T 5 Sift ^ * 2 o W-T 3 * ^as-a^TWRfctflBtt £*K - ixtttlUI 



G Mix *:-A-, -A-CR'R 2 -*yS:li-A-CR 3 R 4 -CR s R 6 - 

«$£M*8§£, -o- (S^^n-Cv>xt<tv^gJK^b7k^S) , rf* 
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5£ : 




1 ) -AS:5£ (II): 




Ar 42 ltg«l$ixTV^t«tV^Ty-/WS ; 
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2) -tt* (III) : 




10 A r bl *5«fct>*A r b2 tem—£tc\*m%iXm&2tlX^Xh£l<^T V 

R b3 li^n^iT4!tli:LT, ^nyyi^ ( {S^T/V*/!^ {Si»T/U^=7U 
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P n 0 ~ 4 <7)v>THi^S^?r^-t-o 

fcfc'U P#0, R b, *Jj:VR ba **fct>Jc**«;bWcAr b, *5J:VAr " 
jjs^n y * fc«fiiKT/W^S^ <t o X g& $ ixT V > 5 7 ^ =/U-Cfc 5 t 
#, A r b, *3j;rjtA r b2 £*5tt5tt7x=/W±^o y^JGjl^:fc<]:UH&i(RT/U^ 

3) -«f* (IV): 



S; 



Ar 01 




(IV) 
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4) (V) : 




(R d5 )r (V) 



R d3 V 4 

ift$fitv^'bJ;v>r7^^-> < glft$jxTv>Tt>«t^r 5/1, gift 
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R d5 »i-tii^:tUttALT, &&7A'*fi'&. te&TA^-yU 

ttisi g&£;HTi^Tt><fcV N 73L=/M-*->, g&£ftTVN-cfc < fcv>T9A'* 
/M^X g&SftTV^'b.fc^T US, g&£*lT^T<b«fcVN*A'*g, t> 

r »i 0 ~ 4 <D V vf tt^»(7)S^C^7^-r o 

fcf'U r^O, R d \ R d2 , R d3 fe«tI/R d4 ^i-^X7K^j:bWcAr dl 
*iJ:tfA r *H^v?^m*&tznmkTfr*/i'mz£<>xm&ZtiX^Z>7 

A r d, *3j;rjCAr d2 (C*Jlt5^7 3 i-/Hi^o^Vlg^*5 

<^;U5^Si^r/^^^gW^g^S(-J:oT$^^cgj^|$t^TV^S'b<75^r-r5o ] 
±IB5£*, A r *&£TfiAr 2 X7FZtlZ> rg&SttTV^fc <fcV>gR5£gj t 

#*L<te, Ar '*5j:TJ«Ar 2 I4R— Cfc^o 

i/^o^V^/V, i^a^ri'/K ^ p^^/K fi/^ n 

[2. 2. 1] ^fvK fc'i^n [2. 2. 2] ^^VK fc*:^ n [3. 2. 
1] *-**VK tfi^n [3. 2. 2] tf->^D [3. 3. 1] y -/K 

t*i/^P [4. 2. 1] fi^n [4. 3. 1] 
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±MB,<Di/9 vTA'tr~A'&<Dmb LTtt, #J;itf 2 -*y>r o^yr>- 1 — ( 

A\ 3 — i/9 xi^Vt-V- 1 — 2 — P^drir>-— 1 — f /U, 3 - 

2, 4-^b^*^*^-1-^A/ % 2, 
7^*U=A (9-7/W^-^=/K *©K*|k6*V> 

tri*, «*tf>fy y/K ^y^ryy^ 

>f**Vy/K 1, 2, 3-W^7/'J/K 1, 3, 4-^iJ-^Tyy/K 
^f-yy/K 1, 2, 3-f7^7/'J/K 1, 2, 4-f7i? 

ryy/K 1, 3, 4-^rv ? ryy/K ^ryy/K ff^/y/K 

hyr^=/w 1, 2, 3-hyryy/K 1, 2, 4-hyryy/K 

A\ t^^/w, f^yy/K fy^/K fy^i^/K t°y^=/K *»y 

Ca] T^h7-t=/w -ry^^Ky/w ^y*yy/K ^y^n-r=/K >ry 
^y*77=/K ^s^v (2, i-b] ^ryy/K 4H-^*v [4, 5 
-a) ^ryy/K [1, 2-b] [1, 2, 4] hyrs*=/K>f5 

yy (i, 2-a] tr y^/K w (1, 5-a) t°y^ >r^yy ci, 
2-b) fy^i^-/K -rs^y [1, 2-a) t°y 5 *j=-jv, w**vys;= 
^^^yy=/K ih— Y^yyy/K 4 -f^Ky*, 4H 
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[1, 3) -**<M"**x [5, 4-b] fnU;K 1 H- 2 -*-*if-fc°U=/K 

#/w*y* y/K a -#/M<y^K /s-tf/t^y =/k y-#/M?y-/K *i- 

y*y-/K dp/ drf-y-zW, */y/K 4H-1, 
[4, 5-b] ^5^y*y/K v^n-^* Cb] t°7=^, 2, 3-v^7- 
5 1, 5-^T1?V^y=/K 4H-1, 3-^7^7^!/^, 1, 4-v 5 ^ 

777*1^/1^ f-T^M^^K (2, 3-b] 7 

2, 7, 9- hvr^y^-r^h^-'K i, 2, 4-hyry'a (4, 3- 

a) t°yy^=/K 1, 2, [4, 3 -a] t°y^K 2, 4, 

6-F!Jf7-3a, 7a -^TIJV y^^/U-^^f- ]) V^/K S>=/K 

io e^y^K f^^y^-zK 7H-fyvV (2, 3-c) #/w^y*y/K t° 
7v?/ [2, 3-d] ey^i^K iH-f7yn [4, 3-d) *:*-if-y*y 

/K t°7Vn [ 1 , 5 - a ) t°y v>/K t° y K [ 1 ' , 2 ' : 1 , 2) ^ ^ 
y* t4, 5-b) ^y^y=/K 5H-t°yKC2, 3-d) -o-**-^ 

=/k 4 h- t° y k c 2 , 3-c) *yw<y y /k y >*=/k y =/k 

15 lH-t°PO Cl, 2-b) [2) ^yy*T-feflf=/K t°n a [1, 2-b) f 

^y=/K 2H-7n [3, 2-b) fc°y=/K 7a [3, 4-c) »W ]) 

i, 2— <^y^y^^y*y/w -^v* Ch) ^y*yy/K 1, 2- 
20 ^y/^yfry'y/K ^y/-f ^/'J/k ^y/wyy^. 4H-3, 

tb) ih — ^^^hyryy/K Cb) -t^y 

Ar 'fc-fctfAr 2 -Ctf£*v5 rg& $ ftT V >T J: V J i:LT»tL 
25 ^gtfg&£;HTV>Tt)£^Ty-/uST;fe»), f^jW^ifisjx.li, ^u^Hj^K 
©i^T/i'^^S. {aftr/l^^g, {&&TA'=3ffgv ^n^^bi&^T/W^f 

7->^S, T5:yS^^«t•5-Cg^$i^-CV^T'b<tv^Ty-/^S^*^f hti 
Z 0 Ar 'iS.tT^A r 2 {CjoJt5Ty-^S*ytHlS^ISSoe^S<Dit 
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r/>P^VJl^j tit, 0**.ff7y£, jfUR« 

7*=/K 3-7*o ; f7x^) , 4-/>ayWfc7*=/U (01 4-7na 
4-^oo7x^K 4-^n*73i=^) , 2-AP^Vftt7 
^t^_l — r/U (R 2-7not7^wy-l-^/K 2-?DDt7i?W 
2-7'n*t7^1/y-l-^/^) , 3-Anyyjtt7^U 
^-j — fsf (M, 3-7not7^Uy-l-^^, 3-^DPt7^l'y- 

1 (0»J> 4-7nn-7-7^U^-l->T/K 4-^not7^1/>-l- 
>f/K 4-7'o ; tt7^1/y-l-f^) , 5-AU^bt7^l/y-l- 
-Y/W (flk 5-7PBt7?Uy-l — f/K 5-^not7^^-l-f;K 

s-yn^^i/y-i — r/n?) , 6-Apywkt7^uy-i-^^ 

(#k 6-7DDt7^l'y-l — f/K 8-^nnt7^>-l-^, 6 
-7*P^t7^l/y-l->f^) „ 7-An^yflSt7^l/^-l- f/w 
7-7oat7^l'>'-l-f^ 7-^BPt7?Uy-l->fA', 7 -7*0 
*«*-7*H'-l— f/HW x 8-^X3#>4t1-7*U>-l — f/U 8- 
7nnt7^uy-l-'f/K 8-^oot7^uV-l — f/K 8-7'n i tt 
y?vv-\-4>\<s§) . i-^oyyftt7^i/y-2-^;i' (0>h 1-7B 
0-7-7* l-fw-ry? 1-7^0^7^ 

VI/- 2-4 /^) , 3-^nyyftt7^l/y-2-'fA' (W, 3-7ont 
7^i^>-2--YyK 3-^ont7^1/y-2-/f/K 3 -7*0*^7^ US' 
_ 2 -^/Hf) x 4-Anyyftt7^y-2-/f;l' (#k 4-7nnt7^ 
uy-2-^/K 4-^not7^wy-2 — C/K 4 --fv*-t79 2 
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_ 2 -^/K 5-^Pnt7^Uy-2 — f/U, 5-7'o^t7^Uy-2-'f 

— f/K 6-^BBt7?^-2-^, 6-7'n ; tt7^l/y-2-'f;l' 
5) , 7-AD«t7^ 2->f/U (0»K 7-7UDf7^U>-2- 

5 -f/K 7-^not7^Wy-2-^/K 7-7*0^7^^-2-^/1^) , 
8-y>ny>"(b-7-7^V'^-2-^>'l' (01 8-7not7^W/-2 — f/K 
8-^onf7^y-2-^K .8-7*n*-*-7*H'-2— *f A**) , 2- 

AP^yft^fy- i -^/v (01 2-7PP^yfy-i — f/K 2-?n 

n>f z/t*1/- 1 2-7'n^yfy-l-^^) . 

10 is&ls— 1 — f/u (01 3-7oB^yfv-l-^/K 3-^nn»f>fV- 

i->f/K 3 -7p^yfy- 1 -^a^s) , 4-/>n^y^^fy-i- 

-YA' (01 4-7nn^yfy-i->T;K 4 — * o n4 1/7*1/- l — f/u, 4 

-yp^ >t=v- 1 ->f a4?) , 5-Apyy^yTy-iw^ (01 5 
-7PP'fyfy-i- ; f/K 5-^pp^fyfy- 1 -i'/K s-t'd*^^ 

15 fy-i->f^) » <G-/^n>?Wc4 vf^-i (01 6-7PP^y 
^V-i-^/w, 6-^pp^yfyi-'f/K 6-7"o*>fyry-l-'f^ 
^) % y-zM^y^b'O'x^- 1 — i*a- (01 7-7PP^yry-i-^;K 
7-^PD/fyfy-l-^^ 7-7*n^yfy-l-'l'^) , 1-^p 
y>"fb>f^f (W, i-7PP>fyfy-2-'f;K i-)pp-f 

20 vfv- 2-4 As s i— -7x1*4 t/7*y— 2-4 A4ft . 3-Anyy^yf 
^- 2— f a> (01 3-7nP'(yfy-2 — f/K 3-^pp^yfy-2- 
xf/K 3-^0^-1* ly^fy- 2 — r^) , 4-/M3>7 , ^>fb-< yry-2 — <;v 
(01 4-7Do-fyfy-2 — f/K 4-^pp^yf f y-2-^^ > 4 -7 
p^yfy-2-^/v§) % 5-^n^yfW^-2-> fA- (01 5-7 

25 PP/fyfy-2 — r/K 5-^pp^y7y-2-^;K 5-7*n*>f 

-2-4*>*$) , 6-^pyy^y7y-2-^/v (01 6-7PP/fyfy 
-2->f/K 6-^pp^yfy-2 — fA% 6 -7v*4 i/'fy- 2 ->f a* 

, 7 -/^u^fl/it4>7 t ^-2-4 ^ (0*1, 7-7PP^yfy-2-(7K 
y-^DP^fyfy- 2— YA\ 7-7*n*^^7 f >'-2-'l'>'l'^) , 7-/M3 
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ysf^ 4 f ;u s 7-yo^yfy-4-^^f) , 5-At3^M>f 

D^yfy-s-'f^) > 2-/Npy^fk-r yf>-6- (a* (01, 2-7 

nn/fyfy-6-^K 2-^o.n^r^r ! V-6-'f/K 
_ 6 _^ /t ^) % 4-Aoyy<W^- 7->f/w (0>k 4-7on^yfy 
_ 7 — f/K 4-^nn/fyfy-7-^/K 4-7*n^y7 f y-7—f/P 
10 30, 1 -^W^tsO^y-i-J^ (M. i-7DB>fyfy-4-^, 

1 l-^a*>f ^9*^-4-^ , 2, 3- 

^n-y^-fb^ai^/U (0>K 2, 3-^7^tn7x-/K 2, 3-^oo7 
ni^/K 2, 3 -i^/n^-^-A^) , 2, 3->oyyfct7^Uy-l 
-^/M0k 2, 3 -^7^0-7^7^ W-l— f/K 2, 3-^DPt7 

15 ^yy-l-^f^ 2, Z-*S7Ti*1'79Vl/-\-'(A'$j>) , 2, 4-v^n 

nyyft7x^/l/ (0K 2, 4-^n7s-;K 2, 4-^oo7i- 
/K 2, 4-v?7*n ; t7 I =/^) , 2, 6 - *J^v fvM?*.-^ (0«U 2, 
6-^tP7i=;K 2, 6-^dp7i=/K 2, 6-> ? 7n ; t7x- 
/Hf) , 4, 5-^n^yftt7^uy-l-'f^ (0>K 4, 5-y7/Vtn 

20 -t-^^W-V- 1 --f/K 4, 5-^ont7^yy-l-'f^ 4, S-'Jzf 

xi=t^-y^vv-\-y{>\^) , 4, 6 —i?/^xi tfi/fc-j-y 9 1 — >f 

(0h 4, 6-^7/W*n-7-7*W'i/-l-''l'/K 4, 6-^DOf7^l^y 
-l->f/K 4, 6-^0^-7-7^ U^- 1 ->fA4f) , 4, 8-^n^y 
-fk-7^7^^^- 1 — f*' (M. 4, 8-i?7^tot7d' 1/^- 1 ->f ^, 4, 

25 8-^BBt7?yy-i-^;K 4, 8-i^7*o*t7^wy- 1 ->fA 

hM. 2-, 3-, 4 -a*, -tyv^s- \-> r/wTfenwr, 2-, 3-, 4 

5-> 6-, 7-, 8-^fc"91#Jc:I5S^^H^V\ 
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ufcVK T'fvK -YVT'^vK sec-^/K tert-T'fvK ^VfA', 
T/ w^r=^S^<^flil!S^^7K*S^^^»m^^ 1-10, t < n l ~ 

f/l/73i=/K 3 - ^ f/l/7x-/K 4-^f^7a:^K 2 -^^Vl^^— 
3 -nifvl^^^/K 4-xfyl/7j=/K 2 f-Ast7# Ul/- 1 ->fA\ 
3 — ^ 9 Vy— 1 — <Y /l\ 4->f'/l''7-7^U^-l -W/K 5-p«^ 

JV-T7 9 1 ->f/U, 6-^^/V^-7^U^-l — f/K l-t^AsTr?* 

1^-1 — T/K 8-pt^/U"7-7^WV- 1 ->T/V, 2, 4-^f^7xS^, 
2, 4, B-MJ^Wx^, 4, 5-^^7-7^ U^-l — T/K 4, 
6 -^^^^-7^1^^- 1 ->f/K 4, S-v^fvW-^U^- 1 

yf^^-i-^f/K 5 ^-/W yfy- 1 — I^W 6 -pt^/W l/=fl/- 1 - 
-f/K 7-^f/WVfV-l — f/K 1 -^f L /W^f ; >-2— f/K 3-> 

4-7 t ^Wy-r^-2-^/w, 5 - fvW i'^i' 
-2-^K Vf=V-2-^/K 7-*^7W 

! - ^ ^/U^T ^y=V- 3 ->T/K 2-^^/^^x^-3-^/K 4-*^7l"f 

5-^f/Kvf^-3-'f;K 6 - ^/W ^-r 3 - 
-f;K 7->*vi"f yfy-3->f/K 1 -^^W^-r^-4 — </K 2-> 
^/Wy-r^-4->T/K 3 -^/wf ^xV-4 — f/K 5 - * fvwf ^f* 
_4_>f/K e-^^viH' ^7^-4 -4 iv, 7 -^^-/v^yfv-A-^ /K 
1 — ^ fvl~f ^tV— 5 — f A\ 2-^fvM' y-rV- 5— <f/K 3->^/U-Y 
Vfy- 5 ->f /K 4-^^/U^^x>-5-^yK 6 - p< 7Vi~f >x V- 5 - 
>f/K 7-**7l"f ^J'-S — f/K 2-^ 
^vWf yf>- 6 ->f /K 3 ^/U>f 6 ->f /K 4 - * 7VW>f >f> 

-e->f;K 5 - i/'ri/- 6 — ok 7-^^>r ^f^-e-^K 
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\-*+Ws¥v~-l — fA\ 2->^/W yf>- 7 — C/K 3-^fvW 
7 4->fVlM'>'7*l'-7->l'A\ 5 - > fvU-f yf>- 7 - 

tf % 2-, 3 4-, 5-, 6-, 7-, 8-30S*>OWJC|R3tSix*V\ 

/U % 3 — 7x=vK 2 -ai^/u- i -y^^/K 3-^^/w-2-^7 L -/V', 1 
-xyf- /l', 2-^>x=./K 3 -^yf=;K 4-^>-r— 4-^^/V 

- 3 -^yf-^©e^ifctt«©^ii l ftv^L l o©7/^=;ui 

- t*-/U7:n=./K 3-^71^, 4-f=/V7i = /K 2 — T y^7i 

3-7D;V7i=^ 4-7!i^7x-/K 2- t*=./W7"7^ U^- 1 - 
-OK 3-\?=-;v-r7?\sy- l-'f/K 4-ir=/W-:7* u^- l — C/K 5 
-t'j^W-:?* u^- l ->T/K 6-^-^-7-7^1^^-1 — f/K 7-fc*=/w 
■J- 7* 1 — 8 — }£=.Artry9 W- 1 -'I'/K 2 - >rV 

-i->r/K 3 >f>- 1 — -f/u, 4-t'=/v/fyfy-i-'f^ 

5 - >^r>- 1 — i*/K 6-^-/Wyfy-l-^^ 7-tT=/l~f 

i/^f^y- 1 — f'K l -bf= /w>f^f ? >'-2-^>'K 3-tf— — 
-Y/K 4 - fcT=/W l/"rl/- 2 — f/K 5 - fc*=/i~f 2 — ^ /K 6-fc* 

=/wyfy-2—f/K 7-t*-/w^ — f/K i - v=f > 

- 3 -^/K 2 - fc*=/wf >'r f ^- 3 ->f /K 4 - 1*=./^ yfy- 3 -4 /K 
5-\?~;\>"( yfy-3 ->t/k /wfyf ? i'-3->f/K 7-t*=/w 
^y-3-^T/K l -t*=/w-Y^r r >-4 — Y/K 2 - >- 4 - 
>f/K 3 - ^=-^4 ^"fi/~A -4 >\s. 5 - tr— vw yfy-4 ->f /K 6-fc* 
z/^yfy- 4 — f >k 7 - f vfv- 4 ->f /K ^v-^v 
-5-W/K 2 - e^/wr yfy- 5 ->f /k 3-t*=^yfy-5->f;K 

4 - t*-/W yfy- 5 ->f /K 6 - ^/Wf V**S- 5 ->f /K 7 - t'-ZM' 
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yfy- 5 ->f 1 - t'-zv-f 6 -^/K 2-^W^-6- 

^/K 3-lf=;Wyfy-6-^^ 4-e-/^yr : V-6-^/K 5-k* 
=i/wf yfv- 6 — -Y/K 7 - f^wf yr^- 6 — T /K l - f-AM' yf'y 
_ 7 — < 2 - tr=/W yfiy- 7 ->f /K 3-f=;Wyfy-7-/f;K 

4 _ 7 — r/K /m' yfy-7 — t/k 6- it-am' 

±IE^ ri6ar/U3^ix£j i: LTI1 ^JxLlip* h*->, ^h*v/, 

>fy^^-y, t^*^, ^y^h*'>, ^^h^->, t-^h^x ^ 

-pt h^^7ai=./K 3-* h*S/7:c=./K 4 h^'>7ai-/U % 2 -3L h 
^i/73i-yK 3 -a: h^ft/73i=./K 4-oi 2-;*h*W- 

7_^^dp^ 7 ^u^-i — s-^ h^^^uy-i 

2, 4 -v^ h*'>7^=/K 2, 4, 6- MM h^v^i^/K 4, 
5-^ h^v^^U^- 1 ->TA\ 4, 6->^ hdfC/t7^^-l-^f 
/K 4, 8-iM -^f/K 1 h^W^x>-2->T 

/k 1-* h*w^x^-3 — rA-> i-^h*wyfy-4->f^ 1- 

y(y^y-7-y(/K 1, 3-^ l, 2-v^h 

^rW^X^-3 — f/K 1, 3-v 5 ^ h^rW^X^-4— f/U\ 2, 3-5? 
^ 1, 4-i>* h^w^v-e — fA, 1, 4 

-v^ -7-' (/ismtmfbtiz. 

_tfE© rxMa^fLiS&TA^AM itm tfiJxifcfyAoil-EM^vK ^on 
1 -y/u&ux.'f-jv^ i-^npif;K 1 -r/n^eac'fvK h y :7A;*- 



WO 00/44387 PCT/JP99/07139 

16 

1, 2-^n*if/u, 1, 1 -i?7A'*oxf^ i, l-^nnif/K 

1, 1 — v^P^E-^fvK 2, 2 - v^/M-p^/K 2, 

•Y/utSO , 2-^D^/UT*®Jft^ix^:T U— /US (0*k 2-7^01^ 
g&^tWt^ai^/t^ 2-7/W^-nm^/U-eg^$tL^7^^V- 1 — 4 A\ 
2 n P^/UT-g&^Jxfc^i^S, 2 p P^/WT*g&£;ft,fc'7-7 
^l^-l — f/K 2-7p ^^^T-g& $ fttc 7 x. -yug, 2-^n^-m^ 
/vr-g&$;h,7t-7-7*uv-i-^30 , l -/NP^vw-rg&^tLfcry- 

/l-S 1 -7/l^P.^^t'iI&£;frfc7^~,Ug N l-7^Pxf;Uf 

1 — f/K i p p^^-eg«i$nfc7*-/ws, 

1 PP^^T-®*;**!^?* U>— 1 ->f/K 1 -^P^eai^/Wtfg^ 

$nfc7i-/vs, l-yp^^r-gift^^yt-T-^^u^-i-^/i^f) , 

h y/NPpt^-cg^^ix^Ty-A'S (flk h V 7/w^-p^^/wt?g^^7t 
7 3i -/i/S, h y 7/uto > f ;vcti^tLfct7^ wy- l -^;K MJ^n 
P ^^T?©^^^c73i^S % h y ?pp^fvUTg&£ftfc-7-7*u^- 

i-w/k hy^P^^^t?»ift$tife7^=yus, hy^p^^A-r-ffift 
^nfc-7-7^i-v-i -> r/i-go fens. **veno{t&#{t£ uti, 

3-, 4-, 5-, 6-, 7-, 8-#&01*fcl8J£$*ufcV\, 

>f y7*-^T*>ixf^> Blfctfi - ^A'tf-n^A'-f 2 ->fA\ l — * 

nn^f/^yfy-2-^^ l-7'oit^f^/fyr>-2->f;K 1 - 

(2-7/W^*P^f-/l^) -Y ^7^- 2 -W/K 1- (2-^nnif^) /fyf 
>-2->f/K 1- (2-^'P^3if L /W) -< yfy- 2 --f /K 1- 
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tnxfA') A yf>- 2 — f/K 1- (l-^DBif^) 

/K 1 - (1 -^o^xf/u) ^r^x>-2 ->f/u, l-h!)7/i/to^f/W 

yf y- 2 -I'/K l-h!l^Do>fA"f>fy-2-'fA', l-Hi^n^ 

5 i -/d^^ f ^ >f y- 3 1- (2 

-7/U-*vx.?-A>) A ls*fV— 3 --Y/K 1- (2-^onif;l/) ^>r>- 

1- (2-7u*=?;V) <4>7 t >-3-4A', 1- 
^fvu) <i* yf>- 3 — </K 1- (l-^noifA') >f 3— fA*, 

l- (l --fv*=-?As~) ^yf>- 3 -^/u, l - h D ^/u^-n^^A'^ 
10 >-3->f/K l-F^nn^f;^yfy-3-r/K l-MJ^o^f 

— f /k i-^n ; t^f/wyTy-4-'f/u > 1- (2-7 

A'toif/l') 1- (2-^nnif;P) ^>7>- 4 - 

xf/K 1- (2—7ti*=.?'A') Jy'fy- A-A 'A* s 1- (1 
15 AO 1- (1-^nnifyV) -Y 4 -> fA\ 1- 

(i -^n^ei^/i/) -y yfy- 4 — r/K i-fy7^D^f/wyry- 

4->f/K i-hy^Po^f/W^7y-4-'f;K l-MJ7*n*^f/W 
vfy-4 — T/K 1 -^A-tf-n^fvM' yf>- 5 —A A\ l-^op^f^ 
l-^^f^yfV-5-^/K 1- (2-7/b^- 
20 DifA') <Y >"5r V— 5 — -fA*, 1- (2-^ooxf/U) .fyfy-s-^;^ 

l- (2-/0^^) >fyry-5 — T/K l- ( 1 -7;^nxf/i/) >c 
l/'fy- 5 ->f A% l- (l-^BPif/l') -Y yf>- 5 ->f A\ 1- (1- 
^0*3. ?a>) ^y7y-5-^;K 1 - h V y^xt ^?jua yT'y- 5-A 
A\ i-J-!)^nn^f^y7 ? y-5-'fA' > 1 - h V 7x2*t?A<A Vx> 
25 l-7A-tn^f^y7>-6-^/K i-^cc^f^yf 

1-^0*^7/^^-6 — C/K 1- (2-7/loJ-o:r.^- 
A-) -t* yf^- 6 — f/K 1- (2-^npxf;U) ISfy— 6 — fA\ 1- 
(2-7xi*=?/U) A^fy-Q-A 1- (1 -Y yf 
1- (1-^DDxf^) W'^x^-6--l'/K 1- 
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^•ai =f-M l - MJ ^ f ^ yf ^- 6 

1- 1- M T'n^ 6 

->f/K 1 - o ^ f M yfV- 7 /K i-^Dpyf;^yfy- 

1 -yv^rtJ-Sl'j yf>- 7 -^/W, 1 - (2 
>f y7=V-7->r/K 1- (2-^01^) ^yfV- 7--Y/K 1- (2 
-T'n^-^/u) /fyfy-7-^;K 1- ^fyfV- 
7->(V«<\ 1- (l-^npifyt/) >fyf>-7-^/K 1- (1 -y'a^^. 

=3-/v) ^yfy-7-^^, i - hVy^^^f-/^^ : fy-7-y(A', 1 - 

T'p^^/K 3 -zfu*:- l -^D^-yK 4- 

/K 4-^OP-2-7"f=.^, 4-/n^-2-7*f- 
/K l-7A'tn-2-7'7^ l-^BD-2-7 , f^ > 1-^0^-2 

£tlfti-7?lsy- 1 — l*/K 3-^PP-l -yn^=/VT*g&$*V7t7:ii = 
A'g, 3-^on-l -^n^^/b-Cg^^ixyt^^^^^-l — f/K 3 
P*- 1 -7'nX=./U-Cg^$H7^7 3i=./US, 3 -yu^r- 1 -^n^^/U-C 
B&£ftrt:-?-7*i^-l-- f/HW , 4-^n-2-yT--/wr-©ift$Hy5:T 
y-/u£ ($k 4-7^to - 2-^x^^T*©^$ixfc7 3in/uS N 4-7/u 
^-n-2-y-r=>'i-T-B«|$tbfc-7-7^^^-l -- T/K 4-^an-2-/r 
-/t'-Cg&^tWii^^/i-'fi, 4 pu- 2-^ri/W-?ffl&£*ifc-7-7* u 
V-l-W/K 4 -^n*e- 2 -7f -;K'Ii^nfc7x-/ul, 4 -7d^ 
-2-^T--/WTB^$tL/c^7^^v- 1 -- T/u^) % 1-^0-2-^^ 
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l-7^tD-2-7'f^H*I^$nfct7^Uy-l-^/K 1- 
^pn-2-7r^/H?Il^^fc7i-/WI> 1 - ^do-2-7t-/K*I 

%k£thtz-t7 $ i/y- i —ok i -7^*- 2 - 7f -^-cfi$: $ tit- 7 m- 
/ug, i 2-7f-/K-Ijft^^fct7^ wv- 1 -^;^) 

-d*. -T7^^y- 1 -W^-CfcHli, 2-, 3-, 4-, 5-, 6-, 7-, 

g-as&^-Eg^n&^o ^yf^/>-efc^ Wx-tf, 1- (3-7/M- 

p_ ! -^n^-zv) ^y^V_2->T/K 1- (3-^on- 1 -7°n^- 
/u) >f yfv- 2 -4 A\ 1- (3-7d^-i-7d^=/u) -f^x>-2- 
>f/K I" (4 2-7*7 1 =A') ^^-2 — f/K 1- (4-* 
pp _2-7"f-^) l- (4 -yn^-2-7r-^) 

>f>7=V-2 — f/K 1- (1 2-7X-/V) -f^xV-2-^/K 

! - (i-^on-2-7f^) ^Vfy-2-^/K 1- (1 -7*0^-2 
_^-yU) ^^V-2-^/K 1- (3-7/^13- l --fxJ^<=.A) 4 V 
7=V-3-^/K l- (3-^on-l-7°n-<— /U) ^^^-3-^/K 1 
- (3 -7n^- 1 -7p^-A-) ^^7=V-3-^/K 1- (4-7^tn- 

2- 7'-r-/v) >f yfv- 3 — f/K 1- (4-^nn-2-7f^) ^^f 
^_ 3 l- (4-/0^-2-7*7-^) ^yf>-3-^^ 1 ~ 

(1 - 7/^0-2-7*7-^) A yfy- 3 — >f /K 1- (l-^on-2- 
7*x-/v) ^yfy-3-^/K l - (l -7'n^-2-7f^) -Y yfy- 

3- >f/K 1- (3-7^tn- 1 -7°n^nyU) yf^- 4 ->f A\ 1- 
( 3 _-jr op- 1 -7°o^^/U) y( yfV- 4 ->f 1- (3-7*0^-1- 

yn^^yu) ^yfy-4 — f/K 1- (4 -7/U^p- 2 -T'x^/U) ^i/x 
^_ 4 -vf/U % 1- (4-^OB-2-7f^) -Y yfV-4 — f/K 1- 
(4-7*n^— 2-7'x-A) yfy-4 — f/K 1- ( 1 -7/M"P- 2- 

t'x-a) ^^7 = v-4->r>'K l- (i - ^ p p - 2-7*x-A') >f yfy- 

1- (l -7n^-2-7r^) -Y "sf^- 4 -- 1- (3- 
7/u^-p- 1 -7°n^=>'w) yfy-5-^^ 1- (3 -^p 0-1-7*0 
/fyry-5-^/K 1- ( 3-7*0*- l -7p^) >r^x^- 
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5 -^/k l- {A-yj^iru- A l^xV- 5 — f/U, 1- (4 

-V uu-1-7't-~>^) ^yfV-5-^;K 1 - 2 -^r- 

,u) 1- (l-7/i'tti-2-^7^i') ^ >fV- 5 - 

>f/K 1- ^r^r>-5 — TA\ 1- (l-7*o 

^-2-^=^) >fyfV-5->f;K 1- (3-7^to-l-yo^ 
/U) yf ^7*^-6-' f/K 1- (3-^po- 1 -^n^-zu) ^yf*^-6- 
>f/K l- (3-^n*-i-^n^=i/w) l- (4-7 

/Utn-2-/f-/l') ^yf>-6 — f/K 1- (4-^nn-2-7r^ 
/u) yr>-6-^/K l- (4 -T'b*- /i>) -Y yf>- 6 

A\ l- (l-7;i/tn-2-/f^) >f ^f f ^-6->CA', l- 
n-2-yf=^) l/f-y- 6 --OK 1- (1 -7o*- 2-7*7=/V) 

— f/K l- (3-7^to-i-^ti^/v) ^yf>-7-'f/K 
1- (3-^on-l -7o^=/V) -iVy'l/- 7 -^/K 1- (3-7*0*- 
1 -7p^=:^) 4 yfV- 7 l- (4-7/u^o- 2-7r=-/i') 

^-7-^, 1- (4-^00-2-77^) ^7^-7-^, 1 
- (4-7n^-2-7f-^) >T l/fl/- 7 — T/K 1- ( 1 -7/M-o - 2 
-7f-^) 1- (l-^nn-2-77^) 

1- (1-7*0^-2-77=^) ^xV- 7-^/U^^^lf b 

^nn^ h^v". 70*^ h=*S<\ 1 -7sU$-v=. hdpi^ 

1 -7o*^ h*^, 2-7/U^-u^ h^v', 2-? n h=*v\ 2-70* 
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tpx hdfi/T'g^$tvfc7i-/uS % i -7^tni h*'>-?g&£i-Wh-7-7 

oi h dp ->Tg& £ tbfc 7 a 2-7 VVtox h^>-eg&£*lfc^7* 
2-^DDxh^i/ffjft^/ l c7x=^ 

xvUg % 2-7"u« h^T-g&^ftfc^^U^- 1 ->(/l^) ^J^tfb 

io tiz> 0 zti?ti<DmmmtLTte, y^^^mx-hti^ 2-, 3-, 

-f-yfuy-l — f JU-Cfotlft, 2-, 3-, 4-, 5 6-, 7-, 

yfy- 2 i-^Dn>FdfW>7 ! >-2-^yK 1-7'u^hdf 
W^^-2->f/K 1- (1 -7/u^-P3i hdr-» -Y^xV- 2-^T/K 1 
"~"\ 15 - (l-^nni^V) -r^x^-2-^/K 1- ( 1 -7n^rn h*;/) >c 

y'xV- 2->f/K 1- ( 2 -7/V;*-n:x h^fi/) yfy- 2 l - 

(2-^odx h^vO ^ yf>- 2 — f/K 1- (2-7*a^3i h^i/) ^ y 
fV- 2 -fVK 1-74/tn^ 

W ^9*^-3— Y/K 1 -7n^^ 1- (1-7 

20 /U^-p^i h^rv-) y^TS— 3 — 1- (1 -^ppx h^ri/) -il/^y- 

3 — f/K 1- (i-/n^xh^i/) /fyfy-3 — f/K 1- (2-7/w^- 
n^h^v') ^ ^y^-S-^/K 1- (2-^dox hdr-» y'fv- 3 - 
-4*/K 1- (2 -^n*x hifj/) ^-3-4;^ 1 -7/U^-d^ h=^> 
-4/y7 s >'-4--('yK l-^npn^Wyf^-4-4'^ l-7*n^-^h 
25 drW^T f V-4->C/K 1- (l-7^*oih*i/) ^^-4-4;^ 

1- (1 D px h*'» <4 1- 

-4* >7^-4— 4*/K 1- (2-7^tnxhdri/) 4 , yfy-4 — f/K 1- 
(2-^anxh#i/) 4'yfV-4-4'/K 1- (2-7"Ptih*»/) -Y^ 
7 f V-4-^/K l-7^tnn*W^-5-4'^ 
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h^W^X^-S-^K 1- (1-7 
/Utoi b^cis) ^>f>-5-^^ 1- (l-^DDih^f->) >f>- 

1- ^V7=>-5->C/K 1- 

poihdf->) >T 5 — f/K 1- (2-^POX|>if<» j >y=V- 5 - 

>f ^"fly- 6 — T/K — f/K h 

^ W > — 6 — i* /k l- (i -7A-*m 

1- (i-^nni^-» ^yf>-6-^;K 1- ( 1 -^o^i h*^) 

>f^x^-6->r/K l- (2-7^1 h^i/) -r^x^-e-^r^ 1- 

(2-^ UPJi h^r^) — f/K 1- h**» 4 V 

1 hdrW^T*^- 7 — i A> s 
W v^V- 7 ->f /u, l -/d*^ h^W^-? — (A\ 1- (1-7 
/u^-n^h^i/) ^yr>-7->f/K 1- (l-^npi^i/) >fyf^- 
1- (l-7 , D^xfaf-» ^^^v-y-^^^ i - (2-7/M- 
nxhdfv^) ^>-7 :r >'-7->i'/K 1- (2 A Vfls- 7 - 

l- (2-^xf^-» -r>^^-7->r/^^if 

7i=/K 2-tKc# > >t7^1/y-l-l'^ S-tKo^^isA', 3 
-t Kn^W^* l/y- 1 4-fc Kn*V7x=A', 4 - fc Kn^-> 

1 5-t Kndf *s*y* uy- 1 -^/K 6-kKndri/ 

t7^^-l ->f/K 7-kKP*i/t7^uy-l->f;K 8-tKo3p-s/ 

l ->C/K l-tKP^fWyfy-l-'f^ 1-kKP^W 
^x^-2-^/K l-t Kp^fWyfy-3-^;K 1-tKPtW^f 
l-t KpJf-wyfy-5-^^ 1-tKp^wyfy- 
6—</k i-t Fp*w>fy-7->f^ i, 4-i/tFp*wyfy 

-l-W/K l, 5-^tKDJf-Wvfv-2W^ 2, 5-i?t Kn**/ 
1, 3-ytKPdfW>fy-4 — fVK 1, 3-i?t 
KnifWyfy - 5->f/W 2, 4-i/t KP^Wyfy-6-^/K 1, 
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^^W-l-^A', 4-7tf/l'7i-/K 4 -T± s f-A'-)-y9 V>>- 1 - 

7-T-fe^'7-7^^^- 1 -'f/K 8-7-fe5vW*:7*V'i<'-l ->r/K 1- 
T-fe^/W^X^- 1 -*fA\ 1 -T-fc^/W^^x^- 2->f/K 
^^^-3--Y/K l-7tfA"f>f>-4 — fA\ 1 -T-fef-/^ i/^V 
1 -7tf^yr>-6 — f/u, 1 -T-fef-z^V^V- 7 — < 
/K 1 — 7-fe-fvW VfV— 2 — -|VK 3-7tf/^yfy-2-^M 4- 
T-fe^/^^V-2-^^K 5-7tf/l'>fyf^-2 — f/K 6 -7ir^/u 
^Vv=>-2-^/K 7 -Tir^/M" yf>- 2 — f/K 1 -TWA"* ffl' 
-3->f/K 2-Tir^/W^xV-3-^/K 4 -71r?vWf 3 ->f 

/K 5 -Tir^/M' 3 — /K 6 -Tir^/M' Vf^y- 3 7- 

T-fe^-l'^-r^-3-^/K 1 -TirfvM' "Sfls-A-* </K 2-T-t^/v 
^^^-4-^/^ 3-7tf/WyT^-4->f;K 5-7tf;i"fyfy 
-4 — </K 6 -TirfvM' ^-fV-4 -^/K ^y-4 

2-7^t7^^-l-^/K 3-7U7i^/K 3 -T^ U> 
4-7 5/7i=/K 4 -7 5/t7^ U^- 1 — fA\ 5-75 
y-T-y^U^- 1 -l'^ 6-7^77^^-1-^^ 7-75/t7!? 
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fVK 7"ntVU, A tVK T^/K y/f ^> sec-T'fvK tert-T' 

^Vf^, ^ y^yf ^^^/K tert-^iXfvK 

^7~/K Kf^, hUf'-WK fF7f-WK ^tfy/K t^^f-WK 

y m/frs *j ^v-^vmmfttiizteft&tKvfcm®. 1 £^ l 2 0 ©7^ 

9^ -fy^n^s^ i-^p^in/K 2 - y fvu- 1 -^n^-zK 1 

2 3 -7r-;K 2 -m^w- l -yfsA', 3 - y ^/u 

- 2 -^f-zK l -^^x— A\ 2-^yf=^, 3 -^yf-yK 4 — 

/K 4 - y fvU— 3 — <Vt^K 1 -^df-1r=./K 2-^3f-fe=A\ 3- 
-^dr-ir^/K 4-^^r-fe— /U, 5 -^=*r1? — JU S 1 -^^"T^/K l-^T-— 
>fy=. /K 1 — ^'-fe^K l-7l>77t-;K 1 9- 
=/K 1 —^4 /K 3, 7, 11, 15-7 h7^f^- 1 - 
^*1f?**=/U#<0jBUWfc* ■fc.\*ft&ft<Di%m& 2 L 2 0 ©7^=Am 

l-:/pf^/K 2-7°nt°^/K 2 -^yfy- 4 — C ~A^$<Dfi&8&2 
<tt, ^^2/iVNL8^T/W^=/WST-fc5o 

O-j tld^^t^«LfclBI»^^**^»^Lr^5fi*S*L. 
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3 -^x-A-^iA 2-^x/w- l -zfy-=->vir* i s s 3-^x/t"-2 
-zfT-^f^ir^'ys l -^yf^^t^v, 2 — tyf^tt^, 3-^^x 

^tfAv^^/wg, N-t Ko*»>-N-teiR7rt'*A'#A"< j e>f /i^ N-{& 



WO 00/44387 PCT/JP99/07139 

26 

1$T * v"— N -MT^/I^/W^^ N-7i A//**^ 

/K N-t— ^^vi^/w-^^/K N- 1 -ifA'/o tVu#/w^^/K N- 
-tia<z> Tn, N-v?i&jaT/wdr/i'^/U'/< ; e>('/i'Sj irtTli, -e<D{SiRT/u^ 

10 /HiMIS^irH-T-fc9> #J;ttfN, N-^fVlO&^^/K N 

-N-^^/W^/^^-Y/K N, N-it^/msW^sf /U y N-yfvW-N- 
tvu^/u/^^e-Y/K N-y'fvu-N-^fvwtf/w^^/K N-y^vi'-N 

N — ( y7°P tVl^/W^^K N, N-^y^W^/W-^E-^yK N— ^fvu- 
15 N-7°n tVW^/W^^A, N t N-v'T'n^A'/^yK N-^yy°Pf 

/u- n -n-y*n tvu^/w^vf /k n ->f y yp tvw- n- ^w^/w^^-^ ;u 

_t!Etf> TN-t KP^-N-flS&T/l'^/t'tf/W^^Wgj £ ^:<E> 
m&T/l'*M-Xmf£,l£mi:m—?h v ), 0J;if:£N-t KP^y-N-y.^AO&A' 
20 /^iVK N- t KP^t'-N-^^/Uytf/W^-i'/K N-tKo* , >-N-7' 

nfcVW#/l^e>f/K N-t Kn^r^-N-y^/^/W^^/K N-t Kp* 
>- N ->f y tW^/i^^ A\ N-t Knif is- N ->f y/f/u^/U/^ 
N-t Ka^^-N-sec-y^/^/W<^/K N-t KP*->-N-t- 
y^*/W^^/K N-t Kn^-N-^^tf/W^E-^/K N-t Kp 
25 dr^-N-'T y^V^/V^/W^^yU, N-t Kn + 'y-N-^t'Of/^ 

/^^©Mit2^^L7©N-t K n - N - {aUT/W^^ >f 
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(2, 3 -v?fc Kndfi/^a:-^) (2, 3-^h^ri^7 

15 i^/u) */w^^/K (2, #/W^>f/K (2, 

hdf-i/7i=./W) yfr/W^t^/K (2, B-ixfc Kn=Sri/:7 3:=./l') 
✓<*>f/K (2, 6-y hdr^7s=/U) */U/^^/K (2, 4, 6 — M> fc 
Kndrv^7i-/W) ^yW-t^-xf/K (2, 4, h^r^7x^) #/U 

/^>f/K (2, 4->7 F*^-6-t Ko*V7x^) *;w^/K 
20 (2, h*->-4-fc Kodriy7i-/V) #/W**wVK (4, 

t h'Ddri/- 2 Y*i/7x.~/\s) #/W<^/K (2, B-^tKB^- 
4 _^t h^'>7a:-7U) jfrA*/<*-f/K (2, 3, 4- M hdr^^rc^/V') 

^yW<^/K (2, 3-<^ h^fv/-4-t h*o*->7x^) *;W^/K 
(2, 4->V h^v'-3-t Kb*->7s^) *;^;K (2, 
25 t Kn*V-4-^ h*^7*sA') #M*>fA', (3, A-*J* \>**S-2 

-t Kn^^7i^) #/W«^/K (2, 4-v/tKo*'>-3->h*v' 
7i=^) #^W<*>fA\ (2, 4-fV hdf->-6-^f-/^73i=/l') #/W< 
^E-xf/K (2, h^i/- 4-^^731=^) */W<^->T/H?iSW^ 
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L 6 y ffi»7/i'*»'7 5; y ga^lf btbSo 

^7?y, yww^y, ^aoc^/ut $ a ^y/ww?y, 
^ y , ^^A^a/ni?— A--7 ^ y . >r y^^/w^/w^-zwr ^ y 

7n^ft, ^yy'PK'A'f^ 7+A>**s 4 Vf+fif* 

*\ *&rf+fc+1r> t-y^^f-^ ^yf-A^f-*^ ^*i/A>*f-&$<o&M9L\ 
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fc*5ttSfc£"t5*#£:lRl*T*>5o 

m^mmmmi <D&mmm<nm&-rz tr^ii b&iba r i *s«ktM r *xt* 

*/Wg, fi«RT^^=^S, iS»TA'*-A'*x {SiiSTA'^v'g, {g&TA-Jr 
/<*>TAg, N-I»7ii;^^^^^ ->7yS, 

TA-^A-T^yg, ^{SKTA-drA-T^yS, ^TA^A-tfA^^A-TSyg, 
Tv^VS, T^KS, ^hoVi, ^/U^^M, {£i»T/VJr/^ 

l 6 <ar a# y >r a-s^w ^n5o 

r{£ftr/v=>^f^^^Sj <£>#*u^Jt fete, ^{SKta- 
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rt><tv>^-^^*/^>^ g&&;h/TV^T i i><fcv^/i'*y&, g&£*vcv^ 

R'CO-, R 8 OCO-, R 9 S0 2 -, £/tl2R l0 SO- 

[iC^ > r\ r», R^^^R'^i^ttWg^^ttTv^tJi^^bTk^S 
±£R\ R\ R^J^R 10 -?^^* rg&£*vt^T&J:^tok3(fg 

G'^^OR l ~R 6 t?^^tv5 rg&^frT^-C'b.fc^T - L 

^7A3*->*fcte^TA*A#Atf~A'&) -?g&£ft*:©&TA*/l^ 
{g&TA-ir-A'g, i£«7A=i*i/g, {S^TA^A;*-*:^ {6»TA*A 

^/wtK-^^^s, #A#*^Ag, {g&TA^AtfA^Ag, nmT*>^ 

*vOt/A/tf=Ag, # A>s<*4 Ag, iS&TA^AtfA/^^Ag, N-v>{£& 
T/l/df-zW^/W^^ /Pg % N-fc Ko :J fv'*/W-<^^/vS > N-t Kn^rv / -N 
-f&&7 /l>*/l'J}/W<*rs( Ag s N-?!-^*^^^ N-||7i- 
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|B«7A'3* , >*fc«fift7MA'*A'#sM) T-g&$n*:{£i»7/U*/Ug, 
tt«kTA"jr=^*» {&&7/U*^/Ug, ©»7/U=«*v'£, {£&7/V>r^/U;*-* 

£, N - g& 7 jc =/U# /W<* J /Ug, v'TVg, 7^1, ^-/{SjftT/U=3r/U 
75 yg, ^i7M^7^S, {&aT/U=3r/U^/U^-/UT 5 ;s, =hn 

G i tti<z)R , ~R 6 T^$n5 rg^$nTv^Tt>«tv^!;— /usj ©7y-^ 

G^^R'^-tt/R 2 , R 3 :fc«fct) ? R 4 £fcl4R s :j3.}:U ? R 6 tfS— J&tdfcoT^ 
J&^ftS rg^$^TV>Tt><tV>7t^U^Sj Og^SiLT^, mz_t£s^y 
^, t Kndp^S, <&®7/v=*v'&, {£8i7/i"5r=/M-*v'g, fifc7/v*/u- 
#/l^/lO*-*^g, ^/U3j?^V/US, g&TfcTtte^g&otf/u^^/vg, > 
7/g, g»*7tl4^g^r^yS, 7 5iVg, T i? Kg, -hag, - h 
nyg, y/v#7'hg, {£»T/u^r/u^S, */w*g, T^/uS^d^if bti 
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G 1 * 0> R 1 ~ R 6 tt, 0*. L < li*;|veixP!-* o T **JDiFF-* f* 
G'liffJKlt -0-*^«-0-CR'R 2 -T'fc5o 
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-f»5fc ( I ) 4 3 % Ar '^it^Ar 2 dSP—Cfc"9, £ <Mlg&£*VtWC t> 

« (t h£&<) ffl«fcJ«*a*#*L<, <k<9#£L<te-AS!5S; (I) A 
r 'joit^A r ^Jtt^g^^n-CV^^^V^y-yuS-Cfc^, G 1 ^: - 
O-, -0-CR 1 R 2 -*fctt-0-CR 3 R 4 -CR 8 R 6 -T^^tbSS (i£ 
q\ R^R^i^rti-^ixlBl-ifcliS^oTTK^^ ^n^yf^ t Ko 

SG-rzwm (t F«n<) fflBHKajWfc-rfc*. 

S (I I) A r • 1 -C^^n-5^^tvTV>Tt>«tV>T';-^S«HUlB^> 
Ar' 2 T^$;ftSB&£ftT^Tt>J:V^3-Ty-^g (fcfc'U 0B»*T 
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/w-cg&£*vcv^i§£&l&<) bLX\X Syr-fr (i-sOt'-jk 2- 
4 >-7='^/K 3 --f >-x— /K 4 — fiz-x^K 5 ->T >"r ^/U, 6 -4 

T^KS> -hnyg, y./i^^hg, {aftT/Mvi^-g, 

S (I I) T^ftate-eW, #£L<I*, HHSt (I I a) : 
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(Ha) 



R • 1 1 ~ R * 1 3 *5 «fc V R ' 2 1 ~ R • 2 3 li^tlW&S LTIrI-* fc«i*o T7K 

^n^Bt^ {s&tvu*/^ i&mr^^m, iSM^r^^ 

T'^^ix-S'fb^TfoSc J:«90*L<tt, R'^-R'^fc.fctfR'^-R' 23 

&5o $b{-»*L<«, R"\ R' 2 \ R' 23 ^-tix ; eHaftiit-C(^-*fc 

^(III)^ Ar b \Ar b2 , R b \ R b2 , R b8 ^*J»t*#]£«ttWIB 
* (I I I) T7fi£tlZik&fy*s #*L<tt, (Ilia) : 
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R 



b31 



Ar» 1 




(Ilia) 



R bJ «:/iott*y, g&^tvc^Tfc .tv^^vt L < teg 

i&mr^/^m, mkr^tr-^m. i&m^r/v^/vm, t kb^s, 
gift $ v^r t <fc v >r 5 y $ v t i v ^^SSr^-T] 

m—$.ttn&t£ix*.mj%*. ^v^m*. mj^b*^>k t kb 

<«, R b32 , R b33 > R b34 ^-ttt^in4!ftfi:LTl^-*^«S^o-C7 5'^, 



WO 00/44387 



PCT/JP99/07139 



^ (IV) "QTfiZMtt&m*, #£L<liAr ":fc«fctMr < 2 ;&Stt&£*t 
{giiST/v^g, iSMT/^^m, ^&jS/^DT/^^>'^S> t Ka^v'S, 

ffe-cfcSo $^ic^L<«, R c3 ^n^ti®^L-c, y y%, mm. mt?, 

5£ (V) Ar d \ Ar d2 , R d \ R d \ R d3 » R d \ R d9 l-*3^S# 
(V) Tv^$tb5{b^^ ^L<«-^ (Va) : 



[jOK A r dl *3«fcrj<A r d2 ^&£;h/C^-Ct><fc^T y-^-Cfc^ 

R d \ R d2 , R's&xxfR^tttvt'tm&Lx, &mm*. ^o^^m^-. 

*fcliR dl tR d2 *5«tt^/*fe«R d3 iR di, di-i^{-^o-C^y, 

R d9, ~R dS4 «^^*i4!tlS:L-CI^-*felim^oT7K^i !: , ^n^vj^ 
{giftT^*/!^ fii»T/V'ir=^S, ®i»^NnT/^/WS, t Kn**>£ % 
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a& $ fix v *t t «t ^ / tz\tm& ztix ^x t «t v ^/u#£«r*-r] 

<(i, R dS2 x R d5 \ R dS4 ^tt^tO!ftitTlPl-*fclim^oT7s/^, 

K\*mkT5.;®mt£¥&mifbiriz>o mmmmt<Dm.kLx\t, -rhythm, 

ys^ ^yy, =.?;-;i,T$y, MJac^y-yur 
5*2/*n^*$//U7SJ', N, N' -^><^ifi/yj;7 5 ^ftift 

■7W>si, =j^^^, y^=*&, -vyfMk-* r^3/vt*>^ a 

>«*^i:o«w5W6)tt5 0 msmrz; entomb vxte* t/>¥=^ y 

*m\*m<»w&k lt, ±es; ( i ) , (id, ( i i i ) , (iv) * 
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fczi? i^«7.M<»4» ±/«C^<Dir LTTW P« yT • (Eimeria 
tenella) , T 4 * }) T • T ± As"? 9 (Eimeria acervu Una) *3 J;U<T-r 
y T • h y (Eimeria necatrix) «fc Z>lB9kO>^Vi& £Qft&k<Olt 

*%W<Dik&<to (i) Hrtefrh. Httst (i) T-^$tv6{k^#j 0 Elf, ftb 

(#'k Youji Huaxue (1989), 9(3), 226-9, Pharmazie (1985), 40(11), 767-71, 
Pharmazie (1985), 40(6), 387-93, Pharmazie (1985), 40(5), 307-11, 
J. Chem. Soc. Perkin Train. 2 (1992) 527-532, Journal of Organometallic 
Chemistry, 297(1985)13-19) Sr^ldLT, M&t£J&T\Z.7Mr-€tftA — b\Z.£ 

zfrb<D/v-h\z&\,^xm&&<Dmm (r\ r 2 . R^^trR 4 ) \z. 

£^X&UT<D^\z.&\,^x&&&*G-rz>zb&hZ (#J, t Ko^vi, 
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Mg/THF l)B(OR*>, 
ArX ■ ArMgX -Ar 2 B-OCH 2 CH 2 NH 2 

(a) (b) 2)HOCH 2 CH 2 NH 2 (<J 



V A-(CH 2 ) U 

<n 



5 31 

H-fs fc£4fe (a) k-*y**sVJ**<r hy* Yuyyls (THF) WOi 
-f l /u»«Ef , -CKi£:$*5iittJ:9. it:ArMgX (b) 
SrKiS-rSo #EJ£fc*JVvc, ik&tB (a) tt, v/Wai:#ui3I* 
fc!4-ttu£il±, ff*t<ttl. l-l. 3%&&m-rz>zbi>*-?%z>o -<«b-c* 

~l 5 0t, $f*L<tt0~5 0^C-Cfc5 o KJ&ftW*it&to\Z.£V)&t£Z>i>iO. 
15 5~i o WRf£?$-frttii«tv^ R^fi£«5«ji^TO^*fcli^7 V-k L 



IS 2 

±tB#bnfcfb^«i (b) *$&mm~£tznxy y (b(o 

20 R') 3 ) Zb\^9 ;-^T%ls (HOCH 2 CH 2 NH 2 ) 
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110. 5£ft*fctt*ix&T, #*L<I40. 5-0. A^mtem-Tzztw 

*uK±, »*L<l*0. 5-0. 7 Sftteffl-f* #RtfK*3V>-C 

Bjfcfcteffl-fa So fl:^* (b) £*«7&«x/wiro£j£:i&£ii- 

9 0-1 0 0*0, ff*L<tt-3 0-4 0t, SJ^^«^«ll-«fc 9 ft* 5** 
0. 5-1 Ol*WRJfc£tf;KtfJ:vv Sfcgj&oa^y-^r^^ioR 
jSHHiio-ioot, #*L<tt3 0-8 00, fO£:B»m»a*o. 5~5B# 
WRjfc3**ttfJ:v\ {b^fe (c) ttM&tLT, fcSVHittifc <«U #;7A 

5„ 

X@3 

<t£«J (c) |:S:HA-(CH 2 ) u -7fiSS 
T*SnSft^*aS4i«K«l'-CB3S*«-i:fcJ:9, * ( I * ) r^Sn 
5*l6^k^ ; SriiiiS-r'5Ci:^-t ? $5 e HA-(CH 2 ) u -TfiSlf$$ 
nS-fb^^k^fe (c) K*fLTl-2^S, #*L<ttl-l. 5^fi^ffl 

1 5 0t, »*L<»20-1 2 0trC*>9. Rrt3*IB»4a*, 0. 5-1 0B# 
#%«*J:Vlllft«+, Phfi7ai-/VS, Naphlit7f;H« Me 3 S 
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i -P h\thV ^f/W!J;V7i=/wS, t-Bulit-yf/H, Sr-ttt^H 



^i^^D ^gfrr.^ y —;VT yx7f^(P hjB-OCHjCHjNHj) 
yn*^<>-eV83. 2g(0.53n»l) v -v^i/^^12.9g (0. 53mol) fc^t/x h 

58. 5g (0.26mol) , ai^vH—r/WOO ml$H±&^, - 6 Ot^^iNI^L^i 

iKTLfco jKTi^T^, MT-Ci O^Wlll^tfca, 10%iggfc7k®ifcl50 rnl*• 
?Jq;iTA^7k#A¥LW^&#•#L;/to #bH^«ie^^y-/i'T5 ^31. 1 
g(0.51molh ^*/-/>50 ml^PX.T2i^Ffl^fiT-Cfll^tyto £f&Lft.«JB 

* J — JV7 5 ^*7VV31. 9 g (IR3555%) %#fc 0 



>?73i-;V^n vgfcm^/ — /wr ^ >cc^t-;W2. 6g(0.012molh ifyl/cr— 

a#&U W«Mi«rllHl7KgfeL^7 7^3l^L#xfco 2-tFo 




O — (CH 2 )n 



mmmi 
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&(D4k&to 1 £2. 8g (iR$83%) #fc e 
: 169~17rC 

5 mmw 2 

i/ - 7 x n y^i ^ / -;V7 ^ V x 7 f 04 g 

(0.012mol) t 2-fc Kn^^^f^y 5^2. lOg (0. 018mol) &ffc<g^ 1 tf>£ 
10 jfcifcilSMRfcSJS, MLa&l£fi©fl;£tt2«:2.l8g (HX^78%) #fco 
M£ : 1 26-128*0 

15 i>~ (3-^nn) -7x5^o ^Rat^ /— A"T 5 54g 

(0. 012mol) t2-K Ko*'>^ *v*tV< y 10g(0. 018raol) 1 <0& 

: 155~159t 

20 mmw4 

i^-a--7-7^/U7j?n^Rrt^/— /VT ^>^^-r/V3.90g (0. 012mol) t 2- 
t Kn ^/Vf^ 1) i^2. 10g(0. 018mol) *i\&H!a 1 fc |3)8U;:fi£, 

fflfSL efittlOfl:^b3 l&3.01g (W79%) #fc 0 
25 St£ : 176~178*t 

J:I2H» 1 ~4 5r#%li-TK«, WT^^ 1 ~ 6 4M^£ft£te£#)&$!ag 
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O 



'%S No. n 


Ar 


R 


L 


IkA (X) 


1 1 


Ph 


H 


H 


169-171 


2 1 


2-CH,-Ph 


H 


H 


126-128 


3 1 


3-CHj-Ph 


H 


H 


203-205 


4 1 


4-CHj-Ph 


H 


H 


134-136 


5 1 


2-F-Ph 


H 


H 




6 1 


3-F-Ph 


H 


H 




7 1 


4-F-Ph 


H 


H 


134-136 


8 1 


2-ChPh 


H 


H 




9 1 


3-ChPh 


H 


H 


155-159 


10 1 


4-ChPh 


H 


H 




11 1 


2-Br-Ph 


H 


H 




12 1 


3-Br-Ph 


H 


H 




13 1 


4-Bi-Ph 


H 


H 




14 1 


2-CF,-Ph 


H 


H 




15 1 


3-CF,-Ph 


H 


H 


95-97 


16 1 


4-CFj-Ph 


H 


H 




17 1 


2-0CH,-Ph 


H 


H 




18 1 


3-0CH,-Ph 


H 


H 


148-151 


19 1 


4-0CH,-Ph 


H 


H 




20 1 


4-tBu-Ph 


H 


H 




21 1 


2-OPh-Ph 


H 


H 




22 1 


3-OPh-Ph 


H 


H 




23 1 


4-OPh-Ph 


H 


H 




24 1 


2,4-Clj-Ph 


H 


H 




25 1 


3,4-01,-Ph 


H 


H 




26 1 


2-CI,4-CF,-Ph 


H 


H 




27 1 


2-CF3.3-CI-Ph 


H 


H 




28 1 


3-CF3,4-C»-Ph 


H 


H 




29 1 


3-CI,4-CF 3 -Ph 


H 


H 




30 1 


3-CF3.4-CF,-Ph 


H 


H 




31 1 


cr-Naph 


H 


H 


176-178 


32 1 


/3-Naph 


H 


H 




33 1 


4-Me.Si-Ph 


H 


H 
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No. 


n 


Ar 


R 


L 


34 


2 


Ph 


n 


II 

H 


35 


2 


2-CH3-Ph 


H 


H 


36 


2 


3-CHg-Ph 


H 


1 1 
H 


37 


2 


4-CH 3 -Ph 


H 


• i 
H 


38 


2 


2-F-Ph 


H 


H 


39 


2 


3-F-Ph 


H 


H 


40 


2 


4-F-Ph 


H 


H 


41 


2 


2-G-Ph 


H 


H 


42 


2 


3-CI-Ph 


H 


H 


A <t 

43 


2 


4-CI-Pn 


H 


ii 
H 


44 


2 


2-Bi^Ph 


H 


H 


45 


2 


3-Br-Ph 


H 


H 


46 


2 


4-Br-Ph 


H 


1 1 
H 


47 


2 


2-CF 3 -Ph 


H 


H 


48 


2 


3-CF 3 -Ph 


H 


H 


49 


2 


A /"MT Pit- 

4-CF 3 -Ph 


1 1 
n 


u 

n 


50 


2 


2-OCH 3 -Ph 


H 


H 


51 


2 


3-OCH 3 -Ph 


H 


H 


52 


2 


4-OCKj-Ph 


H 


H 


53 


2 


4-tBu-Ph 


H 


i_i 
H 


54 


2 


2-OPn-Pn 


H 


ii 
H 


55 


2 


o— OPh-Ph 


LI 

n 


M 


56 


o 


4-UPn— Pn 


LJ 

n 


n 


0/ 


o 
c 


0 A— Ol -DU 

Ulj rn 


u 
n 


u 
n 


58 


2 


3,4-Clj-Ph 


H 


H 


59 


2 


2-CI.4-CF,-Ph 


H 


H 


60 


2 


2-CF3,3-CI-Ph 


H 


H 


61 


2 


3-CF3,4-ChPh 


H 


H 


62 


2 


3-CI.4-CF,-Ph 


H 


H 


63 


2 


3-CF3,4-CF,-Ph 


H 


H 


64 


2 


a-Naph 


H 


H 


65 


2 


/3-Naph 


H 


H 


66 


2 


4-Me,Si-Ph 


H 


H 
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it£fo No. n 


At 


R 


■ 

L 


67 1 






u 
n 


68 1 


o f* Li nL 

2-Crij rn 


OH, 


u 
n 


69 1 


n /Nil m_ 

o-CHj-Ph 


CH 3 


u 
n 


70 1 


4-Cn3-Pn 


/>ij 
CH, 


u 
n 


71 1 


2-F-Ph 


nu 

CH, 


u 
n 


72 1 


3-F-Ph 


Oil 

CH, 


u 
n 


73 1 


4-F-Ph 


n II 


u 
H 


74 1 


2-CHPn 




u 
n 


75 1 


3-CI-Pn 


v>n 3 


u 
n 


76 1 


4-Cr-Pn 


OU 
CH, 


u 
n 


77 1 


2-Br^Ph 


nu 


u 
H 


78 1 


3-Br-Ph 


CH 3 


u 
n 


79 1 


4-Br-Pn 


CH 3 


u 

n 


80 1 


2-CF 3 -Pn 


nu 
CH 3 


u 
n 


81 1 


o nr* ol 

3-CF 3 -Pn 


On, 


u 
n 


82 1 


4-<Jh 3 -Pn 




u 

n 


83 1 


2-OCH 3 -Pn 


nu 
urlj 


u 
n 


84 1 


j-OChij-Ph 


CH 3 


u 
n 


85 1 


w 4-OCHj-Ph 


nu 

CH, 


1 1 
M 


86 1 


4-tBu-Ph 


nu 


u 
n 


87 1 


2-OPh-Pn 


nu 
CH, 


u 
n 


88 1 


3-UPrr-Pn 


nu 


M 

n 


A A 4 

89 1 


4-Urri-Pn 


pU 

un 3 


Li 

n 


90 1 


0 it Ol -DU 


un 3 


u 
n 


91 1 


3,4-01,-Ph 


CH, 


H 


92 1 


2-CI,4-CF,-Ph 


CH, 


H 


93 1 


2-CF3.3-CI-Ph 


CH, 


H 


94 1 


3-CF3.4-CI-Ph 


CH, 


H 


95 1 


3-CI,4-CF,-Ph 


CH, 


H 


96 1 


3-CF3,4-CF,-Ph 


CH, 


H 


97 1 


a-Naph 


CH, 


H 


98 1 


j8-Naph 


CH, 


H 


99 1 


4-Me^t-Ph 


CH, 


H 
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£1» No. 


n 


Ar 


R 


L 


100 


2 


Ph 


CH, 


H 


101 


2 


2-CH,-Ph 


CH, 


H 


102 


2 


3-CHj-Ph 


CH, 


H 


103 


2 


4-CH,-Ph 


CH, 


H 


104 


2 


2-F-Ph 


CH, 


H 


105 


2 


3-F-Ph 


CH, 


H 


106 


2 


4-F-Ph 


CH, 


H 


107 


2 


2-Q-Ph 


CH, 


H 


108 


2 


3-CI-Ph 


CH, 


H 


109 


2 


4-a-Ph 


CH, 


H 


110 


2 


2-Br-Ph 


CH, 


H 


111 


2 


3-Bi-Ph 


CH, 


H 


112 


2 


4-Br-Ph 


CH, 


H 


113 


2 


2-CF,-Ph 


CH, 


H 


114 


2 


3-CF,-Ph 


CH, 


H 


115 


2 


4-CF,-Ph 


CH, 


H 


116 


2 


2-OCH,-Ph 


CH, 


H 


117 


2 


3-OCH,-Ph 


CH, 


H 


118 


2 


4-OCH,-Ph 


CH, 


H 


119 


2 


4-tBu-Ph 


CH, 


H 


120 


2 


2-OPh-Ph 


CH, 


H 


121 


2 


3-OPh-Ph 


CH, 


H 


122 


2 


4-OPh-Ph 


CH, 


H 


123 


2 


2,4-CI,-Ph 


CH, 


H 


124 


2 


3.4-01,-Ph 


CH, 


H 


125 


2 


2-a,4-CF,-Ph 


CH, 


H 


126 


2 


2-CF3.3-a-Ph 


CH, 


H 


127 


2 


3-CF3.4-a-Ph 


CH, 


H 


128 


2 


3-CI.4-CF,-Ph 


CH, 


H 


129 


2 


3-CF3,4-CF,-Ph 


CH, 


H 


130 


2 


o-Naph 


CH, 


H 


131 


2 


/9-Naph 


CH, 


H 


132 


2 


4-Me,SrPh 


CH, 


H 
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No. n 


Ar 


R 


1 

L 


133 1 


Ph 


u 

n 


o— orig 


134 1 


2-Crlj-Ph 


Li 
n 




135 1 


3-CK,-Ph 


H 


6-CH, 


136 1 


4-CH,-Ph 


H 


gs All 

O—Urig 


137 1 


2-F-Ph 


H 


6-CHg 


138 1 


3-F-Ph 


H 


6-CHg 


139 1 


4-F-Ph 


H 


6-CH, 


A A S\ 4 

140 1 


2-CHPh 


H 


A /Ml 

6-CH, 


141 1 


3-Cl-Pn 


1 1 
H 




142 1 


A /"M rvi 

4-ChPh 


H 


a /"m_j 

6-CH, 


143 1 


2-Br-Ph 


H 


6-CHg 


144 1 


3-Br-Ph 


H 


6-CH 3 


145 1 


4-Br-Ph 


H 


6-CH, 


146 1 


2-CF 3 -Ph 


H 


6-CH 3 


147 1 


3-CF 3 -Ph 


H 


a i 


148 1 


4-CF 3 -Ph 


H 


6-CHj 


149 1 


2-OCH3-PH 


H 


6-CH, 


150 1 


3-0CH,-Ph 


H 


6-CH3 


151 1 


4-OCHrPh 


H 


6-CH3 


152 1 


4-tBu-Pn 


Li 
H 


0 01 1 
6-CH, 


153 1 


2-OPh-Pn 


H 


COM 

o-v»Hg 


AC. A -i. 

154 1 


3-OPh-Ph 


H 


6-CH 3 


190 1 


4-OPn-Pn 


n 


o-CrL, 


156 1 


Ph 


u 
n 


fr-v»rig 


157 1 


3,4-CVPh 


H 


6-CH, 


158 1 


2-CI,4HDF 3 -Ph 


H 


6-CH3 


159 1 


2~CF3.3-ChPh 


H 


6-CH, 


160 1 


3-CF3,4-CI-Ph 


H 


6-CH3 


161 1 


3-a,4~CF 3 -Ph 


H 


6— CKj 


162 1 


3-CF3,4-CF 3 -Ph 


H 


6-CH, 


163 1 


ar-Naph 


H 


6-CHg 


164 1 


0-Naph 


H 


6-CH, 


165 1 


4-Me3Si-Ph 


H 


6-CH, 



o 
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me 

fcp^ No. n Ar 



166 


1 Ph 


167 


1 2-CH,-Ph 


168 


1 3-CH,-Ph 


169 


1 4-CK,-Ph 


170 


1 2-F-Ph 


171 


1 3-F-Ph 


172 


1 4-F-Ph 


173 


1 2-CI-Ph 


174 


1 3-CI-Ph 


175 


1 4-CI-Ph 


176 


1 2-Br-Ph 


177 


1 3-Bp-Ph 


178 


1 4-Br-Ph 


179 


1 2-CF,-Ph 


180 


1 3-CF 3 -Ph 


181 


1 4-CF,-Ph 


182 


1 2-OCH,-Ph 


183 


1 3-OCHj-Ph 


184 


1 4-OCH 9 -Ph 


185 


1 4-tBu-Ph 


186 


1 2-OPh-Ph 


187 


1 3-OPh-Ph 


188 1 


1 4-OPh-Ph 


189 


1 2,4-01,-Ph 


190 1 


1 3,4-CI,-Ph 


191 1 


1 2-CI.4-CF,-Ph 


192 1 


1 2-CF3.3-a-Ph 


193 1 


1 3-CF3,4-a-Ph 


194 1 


1 3-CI.4-CF 3 -Ph 


195 1 


3-CF3.4-CF,-Ph 


196 1 


a-Naph 


197 1 


/9-Naph 


198 1 


1 4-Me.SrPh 



PCT/JP99/07139 



R 


L 


H 


3,5-Me, 


H 


3,5-Mej 


H 


3.5-Me, 


H 


3.5-Me, 


H 


3,5-Mo 2 


H 


3.5-Me, 


H 


3.5-Me, 


H 


3.5-Me, 


H 


3.5-Me, 


H 


3,5-Me, 


H 


3.5-Me, 


H 


3,5-Me, 


H 


3,5-Me, 


H 


3,5-Me, 


H 


3,5-Me, 


H 


3.5-Me, 


H 


3.5-Me, 


H 


3.5-Mej 


H 


3.5-Me, 


H 


3,5-Me, 


H 


3.5-Mej 


H 


3,5-M^ 


H 


35-Me, 


H 


3.5-Me, 


H 


3.5-Me, 


H 


3.5-Me, 


H 


3,5-Me, 


H 


3.5-Me, 


H 


3,5-Me, 


H 


3.5-Me, 


H 


3.5-Me, 


H 


3.5-Me, 


H 


3.5-Me, 



ttA (X) 
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54 



X 




O — (CH 2 )n 



i/7 3L=.A'#uis&aL# /— ;VT ^Iszl^T-JW. 6 g (0.012mol) irxfyUx- 
x ml *5 <fc t/lO%lg^7K^g30nil & o - h fctt&*, ^15 ftfgm «9 m&1t 

2-t KndM^/HTj; S^1.94g (0.018mol) *3«fcU*3L* / — /WmlSr 

L, ftMfcLTSfelSiBWft^l 9 9£2.5g 0fc*76%) #fc„ 
j§fc£ : 150~151t: 

te£#>2 4 6 (n«2, Arl43-hy7/l/tn>f/V, Xtt*3§) 

2. 77 g (0. 012mol) ir 2 - t Kn ^S/aiTTHf V V^l 21g(0. 018mol) 1 

<D&f$.mkmmiz5a&. &JiL6fe8f H o<b^5246&3.96g (jr$78%) 

gfe^ : 140~142<t 
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-aWl No. n 


Ar 


X 


Mti (X) 


199 1 


Ph 


H 


150-151 


200 1 


2-CH,-Ph 


H 


188-192 


201 1 


3-CH,-Ph 


H 


117-119 


202 1 


4-CHj-Ph 


H 


147-149 


203 1 


2-F-Ph 


H 




204 1 


3-F-Ph 


H 




205 1 


4-F-Ph 


H 


137-139 


206 1 


2-O-Ph 


H 




207 1 


3-ChPh 


H 




208 1 


4-O-Ph 


H 


133-134 


209 1 


2-Br-Ph 


H 




210 1 


3-Bi-Ph 


H 




211 1 


4-Br-Ph 


H 




212 1 


2-CF r Ph 


H 




213 1 


3-CF,-Ph 


H 


92-94 


214 1 


4-CF,-Ph 


H 




215 1 


2-0CH,-Ph 


H 


163-165 


216 1 


3-0CH,-Ph 


H 




217 1 


4-OCH,-Ph 


H 


129-131 


218 1 


* Z-UHn-Ph 


n 




219 1 


o UrrrHn 


u 
n 




AAA 4\ 

220 1 


4-UPrr-Pn 


n 




221 1 


4-tBu-Ph 


H 




222 1 


Z^-Clj-Pn 


H 




223 1 


3,4-Clj-Ph 


H 




224 1 


2-CI,4-CF 3 -Ph 


H 




225 1 


2-CF3,3-Ct-Ph 


H 




226 1 


3-CF3,4-ChPh 


H 




227 1 


3-CI,4-CF 3 -Ph 


H 




228 1 


3-CF3,4-CF 3 -Ph 


H 




229 1 


cr-Naph 


H 


233-236 


230 1 


0-Naph 


H 




231 1 


4-Mo3Si-Ph 


H 





o 



WO 00/44387 
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»8 



No. 


n 


Ar 


X 


tt& (°c) 


232 


2 


Ph 


H 


176-178 


233 


2 


2-CH,-Ph 


H 


208-21 1 


234 


2 


3-CHj-Ph 


H 




235 


2 


4-CH,-Ph 


H 




236 


2 


2-F-Ph 


H 




237 


2 


3-F-Ph 


H 




238 


2 


4-F-Ph 


H 


118-120 


239 


2 


2-CHPh 


H 




240 


2 


3-CJ-Ph 


H 




241 


2 


4-ChPh 


H 


140-142 


242 


2 


2-Br-Ph 


H 




243 


2 


3-Br-Ph 


H 




244 


2 


4-Br-Ph 


H 




245 


2 


2-CF 3 -Ph 


H 




246 


2 


3-CF,-Ph 


H 


140-142 


247 


2 


4-CF,-Ph 


H 




248 


2 


2-OCH,-Ph 


H 




249 


2 


3-OCH,-Ph 


H 




250 


2 


4-OCH,-Ph 


H 


131-133 


251 


2 


4-tBu-Ph 


H 




252 


2 


2-OPh-Ph 


H 




253 


2 


3-OPh-Ph 


H 




254 


2. 


4-OPh-Ph 


H 




255 


2 


2,4-Clj-Ph 


H 




256 


2 


3.4-Clj-Ph 


H 




257 


2 


2-a.4-CF,-Ph 


H 




258 


2 


2-CF3.3-ChPh 


H 




259 


2 


3-CF3.4-CI-Ph 


H 




260 


2 


3-a.4-CF,-Ph 


H 




261 


2 


3-CF3,4-CF,-Ph 


H 




262 


2 


a-Naph 


H 


215-218 


263 


2 


/9-Naph 


H 




264 


2 


4-Ma,SrPh 


H 
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*9 



it-SVi No. n 


Ar 


X 


265 1 


Ph 


2-a 


266 1 


2-CK,-Ph 


2-CI 


267 1 


3-CHj-Ph 


2-a 


268 1 


4-CHj-Ph 


2-a 


269 1 


2-F-Ph 


2-a 


270 1 


3-F-Ph 


2-a 


271 1 


4-F-Ph 


2-a 


272 1 


2-ChPh 


2-a 


273 1 


3-O-Ph 


2-a 


274 1 


4-ChPh 


2-a 


275 1 


2-Br-Ph 


2-a 


276 1 


3-Br-Ph 


2-a 


277 1 


4-Br-Ph 


2-a 


278 1 


2-CF,-Ph 


2-a 


279 1 


3-CF,-Ph 


2-a 


280 1 


4-CF,-Ph 


2-a 


281 1 


2-OCH,-Ph 


2-a 


282 1 


3-OCH,-Ph 


2-a 


283 1 


4-OCH,-Ph 


2-a 


284 1 


4-tBu-Ph 


2-a 


285 1 


2-OPh-Ph 


2-a 


286 1 


3-OPh-Ph 


2-a 


287 1 


4-OPh-Ph 


2-a 


288 1 


24-Clj-Ph 


2-a 


289 1 


3.4-0,-Ph 


2-a 


290 1 


2-CI.4-CF,-Ph 


2-a 


291 1 


2-CF3.3-a-Ph 


2-a 


292 1 


3-CF3.4-CI-Ph 


2-CI 


293 1 


3-a,4-CF 3 -Ph 


2-a 


294 1 


3-CF3.4-CF,-Ph 


2-CI 


295 1 


cr-Naph 


2-a 


298 1 


^-Naph 


2-a 


297 1 


4-Me,Si-Ph 


2-a 
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■D 



<£$S Na 


n 


Ar 


X 


298 


2 


Ph 


2-a 


299 


2 


2-CH3-PH 


2-a 


300 


2 


3-CIV-Ph 


2-a 


301 


2 


4-CH3-PH 


2-a 


302 


2 


2-F-Ph 


2-a 


303 


2 


3-F-Ph 


2-a 


304 


2 


4-F-Ph 


2-a 


305 


2 


2-OPh 


2-a 


306 


2 


3-O-Ph 


2-a 


307 


2 


4-CI-Ph 


2-a 


308 


2 


2-Br-Ph 


2-a 


309 


2 


3-Br-Ph 


2-a 


310 


2 


4-Br^Ph 


2-a 


311 


2 


2-CFj-Ph 


2-a 


312 


2 


3-CF 3 -Ph 


2-a 


313 


2 


4-CF 3 -Ph 


2-a 


314 


2 


2-OCHrPh 


2-a 


315 


2 


3-OCH3-Ph 


2-a 


316 


2 


4-OCHj-Ph 


2-a 


317 


2 


4-tBu-Ph 


2-a 


318 


2 


2-OPh-Ph 


2-a 


319 


2 


3-OPh-Ph 


2-a 


320 


2 


4-OPh-Ph 


2-a 


321 


2 


2,4-Clj-Ph 


2-a 


322 


2 


3,4-Clj-Ph 


2-a 


323 


2 


2-0,4-CF 3 -Ph 


2-a 


324 


2 


2-CF3,3-CI-Ph 


2-a 


325 


2 


3-CF3,4-ChPh 


2-a 


326 


2 


3-a,4-CF 3 -Ph 


2-a 


327 


2 


3-CF3,4-CF 3 -Ph 


2-a 


328 


2 


cr-Naph 


2-a 


329 


2 


0-Naph 


2-a 


330 


2 


4-Me,SrPh 


2-a 
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<b£«J No. n 


Ar 


X 


331 1 


Ph 


3-CI 


332 1 


2-CH 3 -Ph 


3-CI 


333 1 


3-CH,-Ph 


3-CI 


334 1 


4-CH,-Ph 


3-a 


335 1 


2-F-Ph 


3-a 


336 1 


3-F-Ph 


3-CI 


337 1 


4-F-Ph 


3-CI 


338 1 


2-Cl-Ph 


3-CI 


339 1 


3-Q-Ph 


3-CI 


340 1 


4-CI-Ph 


3-CI 


341 1 


2-Br-Ph 


3-CI 


342 1 


3-Br-Ph 


3-CI 


343 1 


4-Br-Ph 


3-CI 


344 1 


2-CF 3 -Ph 


3-CI 


345 1 


3-CFj-Ph 


3-CI 


346 1 


4-CF,-Ph 


3-CI 


347 1 


2-OCH,-Ph 


3-CI 


348 1 


3-OCH,-Ph 


3-CI 


349 1 


4-OCH,-Ph 


3-CI 


350 1 


2-OPh-Ph 


3-CI 


351 1 


4-tBu-Ph 


3-CI 


352 1 


3-OPh-Ph 


3-CI 


353 1 


4-OPh-Ph 


3-a 


354 1 


2.4-Clj-Ph 


3-a 


355 1 


3.4-CI,-Ph 


3-CI 


356 1 


2-a,4-CF,-Ph 


3-CI 


357 1 


2-CF3,3-CI-Ph 


3-a 


358 1 


3-CF3.4-CHPh 


3-a 


359 1 


3-a,4-CF,-Ph 


3-a 


360 1 


3-CF3,4-CF,-Ph 


3-a 


361 1 


er-Naph 


3-a 


362 1 


/S-Naph 


3-a 


363 1 


4-Me,SrPh 


3-CI 
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$tl 2 

HA Ct) 



£WB No. 


n 


Ar 


X 


364 


2 


Ph 


3-cr 


365 


2 


2-CH,-Ph 


3-CI 


366 


2 


3-CH,-Ph 


3-CI 


367 


2 


4-CH,-Ph 


3-CI 


368 


2 


2-F-Ph 


3-CI 


369 


2 


3-F-Ph 


3-CI 


370 


2 


4-F-Ph 


3-CI 


371 


2 


2-CI-Ph 


3-CI 


372 


2 


3-CI-Ph 


3-CI 


373 


2 


4-CI-Ph 


3-CI 


374 


2 


2-Bi-Ph 


3-CI 


375 


2 


3-Br-Ph 


3-CI 


376 


2 


4-Br-Ph 


3-CI 


377 


2 


2-CF,-Ph 


3-CI 


378 


2 


3-CF,-Ph 


3-CI 


379 


2 


4-CF,-Ph 


3-CI 


380 


2 


2-0CH,-Ph 


3-CI 


381 


2 


3-0CH,-Ph 


3-CI 


382 


2 


• 4-0CH,-Ph 


3-CI 


383 


2 


4-tBu-Ph 


3-CI 


384 


2 


2-OPh-Ph 


3-CI 


385 


2 


3-OPh-Ph 


3-a 


386 


2 


4-OPh-Ph 


3-a 


387 


2 


2.4-01,-Ph 


3-a 


388 


2 


3.4-01,-Ph 


3-CI 


389 


2 


2-a.4-CF,-Ph 


3-CI 


390 


2 


2-CF3,3-a-Ph 


3-CI 


391 


2 


3-CF3.4-a-Ph 


3-a 


392 


2 


3-a.4-CF,-Ph 


3-a 


393 


2 


3-CF3,4-CF,-Ph 


3-a 


394 


2 


a-Naph 


3-a 


395 


2 


/9-Naph 


3-a 


396 


2 


4-Me,SrPh 


3-a 
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*1 3 



it£%l No. n 


Ar 


X 


397 1 


Ph 


4-CI 


398 1 


2-CHj-Ph 


4-CI 


399 1 


3-CH,-Ph 


4-« 


400 1 


4-CH,-Ph 


4-a 


401 1 


2-F-Ph 


4-a 


402 1 


3-F-Ph 


4-a 


403 1 


4-F-Ph 


4-a 


404 1 


2-ChPh 


4-a 


405 1 


3-CI-Ph 


4-a 


406 1 


4-CI-Ph 


4-a 


407 1 


2-Br-Ph 


4-a 


408 1 


3-Bi-Ph 


4-a 


409 1 


4-Br-Ph 


4-a 


410 1 


2-CF,-Ph 


4-a 


411 1 


3-CF,-Ph 


4-a 


412 1 


4-CF,-Ph 


4-a 


413 1 


2-OCHj-Ph 


4-a 


414 1 


3-OCH,-Ph 


4-a 


415 1 


4-OCHj-Ph 


4-a 


416 1 


4-tBu-Ph 


4-a 


417 1 


2-OPh-Ph 


4-a 


418 1 


3-OPh-Ph 


4-a 


419 r 


4-OPh-Ph 


4-a 


420 1 


2.4-01,-Ph 


4-a 


421 1 


3.4-01,-Ph 


4-a 


422 1 


2-CI.4-CF,-Ph 


4-a 


423 1 


2-CF3.3-ChPh 


4-a 


424 1 


3-CF3.4-0-Ph 


4-a 


425 1 


3-CI.4-CF,-Ph 


4-a 


426 1 


3-CF3.4-CF,-Ph 


4-a 


427 1 


a-Naph 


4-a 


428 1 


/9-Naph 


4-a 


429 1 


4-Me,SrPh 


4-a 
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mi 4 



£8? No. 


n 


Ar 


X 


430 


2 


Ph 


4-CI 


431 


2 


2-CH,-Ph 


4-CI 


432 


2 


3-CH,-Ph 


4-CI 


433 


2 


4-CHj-Ph 


4-CI 


434 


2 


2-F-Ph 


4-a 


435 


2 


3-F-Ph 


4-CI 


436 


2 


4-F-Ph 


4-CI 


437 


2 


2-ChPh 


4-CI 


438 


2 


3-CI-Ph 


4-CI 


439 


2 


4-CI-Ph 


4-CI 


440 


2 


2-Br-Ph 


4-CI 


441 


2 


3-Bi-Ph 


4-CI 


442 


2 


4-Br-Ph 


4-a 


443 


2 


2-CF,-Ph 


4-CI 


444 


2 


3-CF,-Ph 


4-CI 


445 


2 


4-CF,-Ph 


4-CI 


446 


2 


2-OCK,-Ph 


4-a 


447 


2 


3-OCH 3 -Ph 


4-CI 


448 


2 


4-OCH,-Ph 


4-CI 


449 


2 


4-tBu-Ph 


4-a 


450 


2 


2-OPh-Ph 


4-CI 


451 


2 


3~OPh~ Ph 


4-CI 


452 


2 


4-OPh-Ph 


4-CI 


453 


2 


2.4-01,-Ph 


4-a 


454 


2 


3,4-CI 2 -Ph 


4-a 


455 


2 


2-a,4-CF,-Ph 


4-a 


456 


2 


2-CF3,3-a-Ph 


4-a 


457 


2 


3-CF3,4-a-Ph 


4-a 


458 


2 


3-CI.4-CF,-Ph 


4-a 


459 


2 


3-CF3.4-CF 3 -Ph 


4-a 


460 


2 


a-Naph 


4-a 


461 


2 


/}-Naph 


4-a 


462 


2 


4-Me.Si-Ph 


4-a 
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itStii No. n 


Ar 


X 


463 1 


Ph 


4-CF, 


464 1 


2-CH,-Ph 


4-CF, 


465 1 


3-CH,-Ph 


4-CF 3 


466 1 


4-CH,-Ph 


4-CF, 


467 1 


2-F-Ph 


4-CF3 


468 1 


3-F-Ph 


4-CF, 


469 1 


4-F-Ph 


4-CF3 


470 1 


2-CI-Ph 


4-CF, 


471 1 


3-CHPh 


4-CF, 


472 1 


4-CI-Ph 


4-CF, 


473 1 


2-Br-Ph 


4-CF, 


474 1 


3-Br-Ph 


4-CF, 


475 1 


4-Br-Ph 


4-CF, 


476 1 


2-CF,-Ph 


4-CF, 


477 1 


3-CF,-Ph 


4-CF, 


478 1 


4-CF,-Ph 


4-CF, 


479 1 


2-OCH,-Ph 


4-CF, 


480 1 


3-OCH,-Ph 


4-CF, 


481 1 


4-OCH,-Ph 


4-CF, 


482 1 


4-tBu-Ph 


4-CF, 


483 1 


2-OPh-Ph 


4-CF, 


484 1 


3-OPh-Ph 


4-CF, 


485 1 


4-OPh-Ph 


4-CF, 


486 1 


2.4-01,-Ph 


4-CF, 


487 1 


3,4-Cl,-Ph 


4-CF, 


488 1 


2-CI,4-CF 3 -Ph 


4-CF, 


489 1 


2-CF3,3-Cl-Ph 


4-CF, 


490 1 


3-CF3.4-CI-Ph 


4-CF, 


491 1 


3-CI,4-CF,-Ph 


4-CF, 


492 1 


3-CF3.4-CF 3 -Ph 


4-CF, 


493 1 


a-Naph 


4-CF, 


494 1 


/9-Naph 


4-CF, 


495 1 


4-M«3Si-Ph 


4-CF, 



WO 00/44387 
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6 



no. 


n 


Ar 


X 


496 


2 


Ph 


4-CF, 


497 


2 


2-CH,-Ph 


4-CF 3 


498 


2 


3-CH,-Ph 


4-CF, 


499 


2 


4-CHj-Ph 


4-CF, 


500 


2 


2-F-Ph 


4-CF, 


501 


2 


3-F-Ph 


4-CF, 


502 


2 


4-F-Ph 


4-CF, 


503 


2 


2-CHPh 


4-CF, 


504 


2 


3-CI-Ph 


4-CF, 


505 


2 


4-ChPh 


4-CF, 


506 


2 


2-Br-Ph 


4-CF, 


507 


2 


3-Br-Ph 


4-CF, 


508 


2 


4-Br^Ph 


4-CF, 


509 


2 


2-CF,-Ph 


4-CF, 


510 


2 


3-CF,-Ph 


4-CF, 


511 


2 


4-CF,-Ph 


4-CF, 


512 


2 


2-OCHj-Ph 


4-CF, 


513 


2 


3-OCH,-Ph 


4-CF, 


514 


2 


4-OCHj-Ph 


4-CF, 


515 


2 


4-tBu-Ph 


4-CF, 


516 


2 


2-OPh-Ph 


4-CF, 


517 


2 


3-OPh-Ph 


4-CF, 


518 


2 


4-OPh-Ph 


4-CF, 


519 


2 


2.4-01,-Ph 


4-CF, 


520 


2 


3.4-01,-Ph 


4-CF, 


521 


2 


2-CI,4-CF,-Ph 


4-CF, 


522 


2 


2-CF3,3-CI-Ph 


4-CF, 


523 


2 


3-CF3.4-CI-Ph 


4-CF, 


524 


2 


3-a,4-CF,-Ph 


4-CF, 


525 


2 


3-CF3.4-CF,-Ph 


4-CF, 


526 


2 


er-Naph 


4-CF, 


527 


2 


0-Naph 


4-CF, 


528 


2 


4-Me,SrPh 


4-CF, 
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^1 7 



o 



<t$m No. n 


Ar 


X 


529 1 


Ph 


5-CF, 


530 1 


2-CH,-Ph 


5-CF 3 


531 1 


3-CHj-Ph 


5-CF 3 


532 1 


4-CH,-Ph 


5-CF 3 


533 1 


2-F-Ph 


5-CF, 


534 1 


3-F-Ph 


5-CF3 


535 1 


4-F-Ph 


5-CF3 


536 1 


2-ChPh 


5-CF 3 


537 1 


3-CHPh 


5-CF 3 


538 1 


4-CI-Ph 


5-CF 3 


539 1 


2-Bi-Ph 


5-GF3 


540 1 


3-Bi-Ph 


5-CF 3 


541 1 


4-Br-Ph 


5-CF 3 


542 1 


2-CF,-Ph 


5-CF 3 


543 1 


3-CFj-Ph 


5-CF 3 


544 1 


4-CF 3 -Ph 


5-CFj 


545 1 ■ 


2-OCHj-Ph 


5-CF 3 


546 1 


3-OCH,-Ph 


5-CF 3 


547 1 


. 4-OCHj-Ph 


5-CF, 


548 1 


4-tBu-Ph 


5-CF, 


549 1 


2-OPh-Ph 


5-CF, 


550 1 


3-OPh-Ph 


5-CF, 


551 1 


4-OPh-Ph 


5-CF, 


552 1 


2.4-CI,-Ph 


5-CF, 


553 1 


3,4-ClfPh 


5-CF, 


554 1 


2-CI.4-CF,-Ph 


5-CF, 


555 1 


2-CF3.3-CHPh 


5-CF, 


556 1 


3-CF3.4-CI-Ph 


5-CF, 


557 1 


3-CI.4-CF,-Ph 


5-CF, 


558 1 


3-CF3.4-CF,-Ph 


5-CF, 


559 1 


a-Naph 


5-CF, 


560 1 


l-Naph 


5-CF, 


561 1 


4-Me^rPh 


5-CF, 



o 
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*1 8 



■gym no. 


n 


Ar 


X 


562 


2 


Ph 


5-CF 3 


563 


2 


2-CHj-Ph 


5-CF, 


564 


2 


3-CH,-Ph 


5-CF, 


565 


2 


4-CHj-Ph 


5-CF, 


566 


2 


2-F-Ph 


5-CF, 


567 


2 


3-F-Ph 


5-CF, 


568 


2 


4-F-Ph 


5-CF, 


569 


2 


2-a-Ph 


5-CF, 


570 


2 


3-Ct-Ph 


5-CF, 


571 


2 


4-d-Ph 


5-CF, 


572 


2 


2-Br-Ph 


5-CF, 


573 


2 


3-Br~Ph 


5-CF, 


574 


2 


4-Br^Ph 


5-CF, 


575 


2 


2-CF,-Ph 


5-CF, 


576 


2 


3-CF,-Ph 


5-CF, 


577 


2 


4-CF,-Ph 


5-CF, 


578 


2 


2-OCHj-Ph 


5-CF, 


579 


2 


3-OCH,-Ph 


5-CF, 


580 


2 


4-OCH,-Ph 


5-CF, 


581 


2 


4-tBu-Ph 


5-CF, 


582 


2 


2-OPh-Ph 


5-CF, 


583 


2 


3-OPh-Ph 


5-CF, 


584 


2 


4-OPh-Ph 


5-CF, 


585 


2 


2.4-CI,-Ph 


5-CF, 


586 


2 


3.4-01,-Ph 


5-CF, 


587 


2 


2-a,4-CF J -Ph 


5-CF, 


588 


2 


2-CF3.3-CI-Ph 


5-CF, 


589 


2 


3-CF3.4-CHPh 


5-CF, 


590 


2 


3-CI.4-CF,-Ph 


5-CF, 


591 


2 


3-CF3,4-CF,-Ph 


5-CF, 


592 


2 


a-Naph 


5-CF, 


593 


2 


0-Naph 


5-CF, 


594 


2 


4-Me,SrPh 


5-CF, 



Hfejft CO 
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mi 9 



it^Wl No. n 


Ar 


X RfcjS (°C) 


628 1 


Ph 


2.4-Clj 


629 1 


2-CH 3 -Ph 


2.4-Clj 


630 1 


3-CH,-Ph 


2,4-Clj 


631 1 


4-CHj-Ph 


2,4-Clj 


632 1 


2-F-Ph 


2,4-CI, 


633 1 


3-F-Ph 


2.4-Clj 


634 1 


4-F-Ph 


2,4-Clj 


635 1 


2-CI-Ph 


2,4-Clj 


636 1 


3-CI-Ph 


2.4-Clj 


637 1 


4-ChPh 


2.4-CI2 


638 1 


2-Br-Ph 


2.4-Clj 


639 1 


3-Br^Ph 


2.4-CI2 


640 1 


4-Br^Ph 


2.4-CI, 


641 1 


2-CF 3 -Ph 


2.4-Clj 


642 1 


3-CF 3 -Ph 


2,4-Clj 


643 1 


4-CF 3 -Ph 


2.4-Clj 


644 1 


2-OCK,-Ph 


2.4-Clj 


645 1 


3-OCHa-Ph 


2,4-Clj 


646 1 


4-OCKj-Ph 


2,4-Clj 


647 1 


4-tBir-Ph 


2.4-CI2 


648 1 


2-OPK-Ph 


2,4-CI, 


649 1 


3-OPh-Ph 


2.4-CI, 


650 1 


4-OPh-Ph 


2.4-Clj 


651 1 


2,4-012-Ph 


2.4-CI2 


652 1 


3,4-Clj-Ph 


2,4-Oj 


653 1 


2-CI,4-CF 3 -Ph 


2.4-Clj 


654 1 


2-CF3,3-ChPh 


2.4-Clj 


655 1 


3HDF3,4-CI-Ph 


2,4-CI, 


656 1 


3-a,4-CF 3 -Ph 


2,4-CI, 


657 1 


3-CF3,4-CF 3 -Ph 


2,4-CI, 


658 1 


a-Naph 


2.4-Clj 


659 1 


0-Naph 


2.4-CI, 


660 1 


4-Me,SrPh 


2.4-CI, 
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£2 0 



No. 


n 


Ar 


X 


661 


2 


Ph 


2.4-CI, 


662 


2 


2-CH,-Ph 


2.4-CI, 


663 


2 


3-CHj-Ph 


2.4-CI, 


664 


2 


4-CHj-Ph 


2.4-CI, 


665 


2 


2-F-Ph 


2.4-CI, 


666 


2 


3-F-Ph 


2.4-CI, 


667 


2 


4-F-Ph 


2.4-CI, 


668 


2 


2-CI-Ph 


2.4-CI, 


669 


2 


3-ChPh 


2.4-CI, 


670 


2 


4-ChPh 


2.4-CI, 


671 


2 


2-Br-Ph 


2.4-CI, 


672 


2 


3-Br-Ph 


2.4-CI, 


673 


2 


4-Br-Ph 


2.4-CI, 


674 


2 


2-CF,-Ph 


2.4-CI, 


675 


2 


3-CF,-Ph 


2.4-CI, 


676 


2 


4-CF,-Ph 


2.4-CI, 


677 


2 


2-OCHj-Ph 


2.4-CI, 


678 


2 


3-OCH 3 -Ph 


2.4-CI, 


679 


2 


4-OCHj-Ph 


2.4-CI, 


680 


2 


4-tBu-Ph 


2.4-CI, 


681 


2 


2-OPh-Ph 


2.4-CI, 


682 


2 


3-OPh-Ph 


2.4-CI, 


683 


2 


4-OPh-Ph 


2.4-CI, 


684 


2 


2,4-CI,-Ph 


2.4-CI, 


685 


2 


3.4-Clj-Ph 


2.4-CI, 


686 


2 


2-CI.4-CF,-Ph 


2.4-CI, 


687 


2 


2-CF3,3-CI-Ph 


2.4-CI, 


688 


2 


3-CF3,4-CH>h 


2.4-CI, 


689 


2 


3-CI,4-CF 3 -Ph 


2.4-CI, 


690 


2 


3-CF3.4-CF,-Ph 


2.4-CI, 


691 


2 


or-Naph 


2.4-CI, 


692 


2 


/9-Naph 


2.4-CI, 


693 


2 


4-Me,SrPh 


2.4-CI, 
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2 3 




7 6 



^6 9 7 (5£<K nliO, A r «4 - * =f-)\>7 Xtt*^) O-^fifc 

(0.012mol),i:8-^v'^/ UV2.61g (0. 018mol) fc-ffc^l t 
fcKJE> tmL&&&&<D<t&®6 9 7£3.28g (lfcs$81%) #fc„ 
: 203~205t 

te£#>7 0 8 (sS*, nttO, A r \t3- h V ^i^/V, XIS* 

2. 77 g (0. 012mol) t 8 -tf-^dFV U V2. 61g (0. 018n»l) %ik&Vo 1 O^-fifcjfe 

iri^^as> jaaLe&^^k:^#>7 0 8«r4.3ig (nx^so.8%) mt^ 

gk£ : 130-132*: 
*lfcfl9 

^©7 2 4 (St*, nlSO, Arlia-t7f;K XteTklH) ©*jfc 

i^-o--7-7 ; ?-/l'/-Hn^^3.^y-;UT* V^^X/V3.90g (0. 012mol) 8 - 

y^2.6ig(o.oi8moi)*{k^i©-a'^&i:i^«^s^, 

m&<Dit$m7 2 4 £4. llg (IRW. 3%) #fco 
: 225~226t 
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±ts.mmm 7-9 z^nti-M, $xT<om 21-32 

£2 1 



£1& No. 


n 


Ar 


X 


tt£ CO 


694 


0 


Ph 


H 


206-207 


695 


0 


2-CHrPh 


H 


189-191 


696 


0 


3-CH,-Ph 


H 


165-167 


697 


0 


4-CHj-Ph 


H 


203-205 


698 


0 


2-F-Ph 


H 




699 


0 


3-F-Ph 


H 




700 


0 


4-F-Ph 


H 


167-169 


701 


0 


2-ChPh 


H 




702 


0 


3-CI-Ph 


H 




703 


0 


4-CI-Ph 


H 


181-182 


704 


0 


2-Br-Ph 


H 




705 


0 


3-Bf-Ph 


H 




706 


0 


4-Br-Ph 


H 




707 


0 


2-CF 3 -Ph 


H 




708 


0 


• 3-CFj-Ph 


H 


130-132 


709 


0 


4-CF 3 -Ph 


H 




710 


0 


2-OCH 3 -Pn 


u 
n 


1 QQ_0fYl 


711 


ft 

0 


0 UOrlg rri 


u 
n 




712 


ft 

0 


A—r\r*i4 —Ok 
4 UOn^rTi 


u 

n 




713 


0 


4-tBu-Ph 


H 




714 


0 


2-OPh-Ph 


H 




715 


0 


3-OPh-Ph 


H 




716 


0 


4-OPh-Ph 


H 




717 


0 


2.4-Clj-Ph 


H 




718 


0 


3,4-01,-Ph 


H 




719 


0 


2-CI,4-CF 3 -Ph 


H 




720 


0 


2-CF3,3-CI-Ph 


H 




721 


0 


3-CF3,4-ChPh 


H 




722 


0 


3-CI.4-CF 3 -Ph 


H 




723 


0 


3-CF3,4-CF 3 -Ph 


H 




724 


0 


cr-Naph 


H 


225-226 


725 


0 


P -Naph 


H 




726 


0 


4- Me 3 ShPh 


H 
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£2 2 



it$%& No. n 


Ar 


X 


727 1 


Ph 


H 


728 1 


2-CH,-Ph 


H 


729 1 


3-CK,-Ph 


H 


730 1 


4-CH,-Ph 


H 


731 1 


2-F-Ph 


H 


732 1 


3-F-Ph 


H 


733 1 


4-F-Ph 


H 


734 1 


2-CI-Ph 


H 


735 1 


3-ChPh 


H 


736 1 


4-ChPh 


H 


737 1 


2-Br-Ph 


H 


738 1 


3-Bf-Ph 


H 


739 1 


4-Br-Ph 


H 


740 1 


2-CF 3 -Ph 


H 


741 1 


3-CFj-Ph 


H 


742 1 


4-CF 3 -Ph 


H 


743 1 


2-OCH,-Ph 


H 


744 1 


3-OCHj-Ph 


H 


745 1 


4-OCH,-Ph 


H 


746 1 


4-tBu-Ph 


H 


747 1 


2-OPh-Ph 


H 


748 1 


3-OPh-Ph 


H 


749 1 


4-OPh-Ph 


H 


750 1 


2,4-01,-Ph 


H 


751 1 


3,4-0,-Ph 


H 


752 1 


2-CI.4-CF,-Ph 


H 


753 1 


2-CF3,3-CJ-Ph 


H 


754 1 


3-CF3,4-CI-Ph 


H 


755 1 


3-a.4-CF,-Ph 


H 


756 1 


3-CF3.4-CF,-Ph 


H 


757 1 


a-Naph 


H 


758 1 


i8-Naph 


H 


759 1 


4- MejSr-Ph 


H 



WO 00/44387 
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£2 3 



,£«S No. 


n 


Ar 


X 


760 


0 


Ph 


5-CI 


761 


0 


2-CH,-Ph 


5-CI 


762 


0 


3-CKj-Ph 


5-CI 


763 


0 


4-CHj-Ph 


5-CI 


764 


0 


2-F-Ph 


5-CI 


765 


0 


3-F-Ph 


5-CI 


766 


0 


4-F-Ph 


5-CI 


767 


0 


2-O-Ph 


5-CI 


768 


0 


3-O-Ph 


5-CI 


769 


0 


4-CI-Ph 


5-CI 


770 


0 


2-Br-Ph 


5-CI 


771 


0 


3-Br-Ph 


5-CI 


772 


0 


4-Bi-Ph 


5-a 


773 


0 


2-CF 3 -Ph 


5-d 


774 


0 


3-CF 3 -Ph 


5-a 


775 


0 


4-CF 3 -Ph 


5-a 


776 


0 


2-OCH,-Ph 


5-CI 


777 


0 


3-OCH,-Ph 


5-a 


778 


0 


4-OCH,-Ph 


5-a 


779 


0 


4-tBir-Ph 


5-a 


780 


0 


2-OPh-Ph 


5-a 


781 


0 


3-OPh-Ph 


5-a 


782 


0 


4-OPh-Ph 


5-a 


783 


0 


2.4-CI,-Ph 


5-a 


784 


0 


3.4-01,-Ph 


5-a 


785 


0 


2-Ct,4-CF 3 -Ph 


5-a 


788 


0 


2-CF3.3-CI-Ph 


5-a 


787 


0 


3-CF3.4-a-Ph 


5-a 


788 


0 


S-CI^-CFa-Ph 


5-a 


789 


0 


3-CF3,4-CF,-Ph 


5-a 


790 


0 


er-Naph 


5-a 


791 


0 


/8-Naph 


5-CI 


792 


0 


4- Me,Si-Ph 


5-a 



WO 00/44387 
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D 



£24 



73 



\t%m No. n 


Ar 


X Kbj^ (°C) 


793 1 


Ph 


5-a 


794 1 


2-CHj-Ph 


5-a 


795 1 


3-CHj-Ph 


5-CI 


796 1 


4-CHj-Ph 


5-CI 


797 1 


2-F-Ph 


5-CI 


798 1 


3-F-Ph 


5-CI 


799 1 


4-F-Ph 


5-CI 


800 1 


2-O-Ph 


5-CI 


801 1 


3-CI-Ph 


5-CI 


802 1 


4-ChPh 


5-a 


803 1 


2-Br-Ph 


5-a 


804 1 


3-Br-Ph 


5-a 


805 1 


4-Bf^Ph 


5-a 


806 1 


2-CF,-Ph 


5-a 


807 1 


3-CF 3 -Ph 


5-a 


808 1 


4-CF 3 -Ph 


5-a 


809 1 


2-OCKj-Ph 


5-a 


810 1 


3-0CH,-Ph 


5-a 


811 1 


4-OCKj-Ph 


5-a 


812 1 


4-tBu-Ph 


5-a 


813 1 


2-OPh-Ph 


5-a 


814 1 


3-OPh-Ph 


5-a 


815 1 


4-OPhr-Ph 


5-a 


816 1 


2,4-01,-Ph 


5-a 


817 1 


3.4-01,-Ph 


5-a 


818 1 


2-CI,4-CF,-Ph 


5-a 


819 1 


2-CF3,3-C»-Ph 


5-a 


820 1 


3-CF3,4-0-Ph 


5-CI 


821 1 


3-CI,4-CF,-Ph 


5-CI 


822 1 


3-CF3,4-CF 3 -Ph 


5-a 


823 1 


a-Naph 


5-a 


824 1 




5-CI 


825 1 


4- Ma,SrPh 


5-CI 
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3*2 5 



n 



£fc No. 


n 


Ar 


X 


826 


0 


Ph 


7-CI 


827 


0 


2-CH,-Ph 


7-a 


828 


0 


3-CH,-Ph 


7-a 


829 


0 


4-CH,-Ph 


7-a 


830 


0 


2-F-Ph 


7-a 


831 


0 


3-F-Ph 


7-a 


832 


0 


4-F-Ph 


7-a 


833 


0 


2-CI-Ph 


7-a 


834 


0 


3-CI-Ph 


7-a 


835 


0 


4-CI-Ph 


7-a 


836 


0 


2-Br-Ph 


7-a 


837 


0 


3-Br-Ph 


7-a 


838 


0 


4-Bi-Ph 


7-a 


839 


0 


2-CFj-Ph 


7-a 


840 


0 


3-CF,-Ph 


7-a 


841 


0 


4-CFj-Ph 


7-a 


842 


0 


2-OCH,-Ph 


7-a 


843 


0 


3-OCH,-Ph 


7-a 


844 


0 


4-OCHj-Ph 


7-a 


845 


0 


4-tBu-Ph 


7-a 


846 


0 


2-OPh-Ph 


7-a 


847 


0 


3-OPh-Ph 


7-a 


848 


0 


4-OPh-Ph 


7-a 


849 


0 


2,4-Clj-Ph 


7-a 


850 


0 


3.4-01,-Ph 


7-a 


851 


0 


2-CI.4-CF,-Ph 


7-a 


852 


0 


2-CF3.3-CI-Ph 


7-a 


853 


0 


3-CF3.4-CI-Ph 


7-a 


854 


0 


3-a.4-CF 3 -Ph 


7-a 


855 


0 


3-CF3.4-CF,-Ph 


7-a 


856 


0 


a-Naph 


7-a 


857 


0 


i9-Naph 


7-a 


858 


0 


4- M^SrPh 


7-a 



MA CO 
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£2 6 



il£«t No. n 


At 


X 


859 1 


Ph 


7-a 


860 1 


2-CH,-Ph 


7-a 


861 1 


3-CH,-Ph 


7-CI 


862 1 


4-CHj-Ph 


7-CI 


863 1 


2-F-Ph 


7-CI 


864 1 


3-F-Ph 


7-CI 


865 1 


4-F-Ph 


7-CI 


866 1 


2-Q-Ph 


7-CI 


867 1 


3-CI-Ph 


7-CI 


868 1 


4-CJ-Ph 


7-CI 


869 1 


2-Br-Ph 


7-CI 


870 1 


3-Bi-Ph 


7-CI 


871 1 


4-Bi-Ph 


7-CI 


872 1 


2-CF,-Ph 


7-CI 


873 1 


3-CF 3 -Ph 


7-CI 


874 1 


4-CF,-Ph 


7-CI 


875 1 


2-OCHj-Ph 


7-CI 


876 1 


3-OCH3-PH 


7-CI 


877 1 


•4-OCH,-Ph 


7-CI 


878 1 


4-tBu-Ph 


7-CI 


879 1 


2-OPh-Ph 


7-a 


880 1 


3-OPh-Ph 


7-a 


881 1 


4-OPh-Ph 


7-a 


882 1 


2.4-0,-Ph 


7-a 


883 1 


3.4-0,-Ph 


7-a 


884 1 


2-CI.4-CF,-Ph 


7-a 


885 1 


2-CF3,3-a-Ph 


7-a 


886 1 


3-CF3,4-CHPh 


7-a 


887 1 


3-CI.4-CF,-Ph 


7-a 


888 1 


3-CF3,4-CF 3 -Ph 


7-a 


889 1 


a -Naph 


7-CI 


890 1 


0-Hefh 


7-a 


891 1 


4- Me,ShPh 


7-a 
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&2 7 

MA (X) 



m no. 


n 


Ar 


X 


892 


0 


Ph 


2-CH, 


893 


0 


2-CH,-Ph 


2-CH3 


894 


0 


3-CHj-Ph 


2-CH, 


895 


0 


4-CH,-Ph 


2-CH, 


896 


0 


2-F-Ph 


2-CH, 


897 


0 


3-F-Ph 


2-CH, 


898 


0 


4-F-Ph 


2-CH, 


899 


0 


2-ChPh 


2-CH, 


900 


0 


3-a-Ph 


2-CH, 


901 


0 


4-Ct-Ph 


2-CH, 


902 


0 


2-Br-Ph 


2-CH, 


903 


0 


3-Br-Ph 


2-CH, 


904 


0 


4-Br-Ph 


2-CH, 


905 


0 


2-CF,-Ph 


2-CH, 


906 


0 


3-CF,-Ph 


2-CH, 


907 


0 


4-CF 3 -Ph 


2-CH, 


908 


0 


2-OCH,-Ph 


2-CH, 


909 


0 


3-OCH,-Ph 


2-CH, 


910 


0 


4-OCKj-Ph 


2-CH, 


911 


0 


4-tBu-Ph 


2-CH, 


912 


0 


2~OPH~ Ph 


2-CH, 


913 


0 


3-OPh-Ph 


2-CH, 


914 


0 


4-OPh-Ph 


2-CH, 


915 


0 


2.4-0,-Ph 


2-CH, 


916 


0 


3,4-0,-Ph 


2-CH, 


917 


0 


2-a.4-CF,-Ph 


2-CH, 


918 


0 


2-CF3,3-a-Ph 


2-CH, 


919 


0 


3-CF3,4-a-Ph 


2-CH, 


920 


0 


3-a,4-CF,-Ph 


2-CH, 


921 


0 


3-CF3,4-CF 3 -Ph 


2-CH, 


922 


0 


a-Naph 


2-CH, 


923 


0 


4-Naph 


2-CH, 


924 


0 


4- MegSt-Ph 


2-CH, 
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No. 


n 


Ar 


X 


925 


2 


Ph 


2-CH, 


926 


2 


2-CH,-Ph 


2-CH, 


927 


2 


3-CH3-F* 


2-CH3 


928 


2 


4-CHj-Ph 


2-CH, 


929 


2 


2-F-Ph 


2-CH, 


930 


2 


3-F-Ph 


2-CH, 


931 


2 


4-F-Ph 


2-CH, 


932 


2 


2-CI-Ph 


2-CH, 


933 


2 


3-O-Ph 


2-CH, 


934 


2 


4-CHPh 


2-CH, 


935 


2 


2-Bi-Ph 


2-CH, 


936 


2 


3-Br-Ph 


2-CH, 


937 


2 


4-Br-Ph 


2-CH, 


938 


2 


2-CF,-Ph 


2-CH, 


939 


2 


3-CF 3 -Ph 


2-CH, 


940 


2 


4-CF,-Ph 


2-CH, 


941 


2 


2-OCH 3 -Ph 


2-CH, 


942 


2 


3-0CH,-Ph 


2-CH, 


943 


2 


4-OCHj-Ph 


2-CH, 


944 


2 


4-tBu-Ph 


2-CH, 


945 


2 


2-OPh-Ph 


2-CH, 


946 


2 


3-OPh-Ph 


2-CH, 


947 


2 


4-OPh-Ph 


2-CH, 


948 


2 


2,4-CI,-Ph 


2-CH, 


949 


2 


3.4-Clj-Ph 


2-CH, 


950 


2 


2-CI.4-CF,-Ph 


2-CH, 


951 


2 


2-CF3.3-ChPh 


2-CH, 


952 


2 


3-CF3.4-ChPh 


2-CH, 


953 


2 


3-CI.4-CF,-Ph 


2-CH, 


954 


2 


3-CF3,4-CF,-Ph 


2-CH, 


955 


2 


or-Naph 


2-CH, 


956 


2 


/9-Naph 


2-CH, 


957 


2 


4- Me,Si-Ph 


2-CH, 



CO 
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it-SQl No. n Ar X CO 



958 


0 


Ph 


5-S0 3 H 


959 


0 


2-CH 3 -Ph 


5-S0 3 H 


960 


0 


3-CH 3 -Ph 


5-S0 3 H 


961 


0 


4-CH,-Ph 


5-S0 3 H 


962 


0 


2-F-Ph 


5-S0 3 H 


963 


0 


3-F-Ph 


5-S0 3 H 


964 


0 


4-F-Ph 


5-S0 3 H 


965 


0 


2-ChPh 


5-SO s H 


966 


0 


3-ChPh 


5-S0 3 H 


967 


0 


4-CI-Ph 


5-SO,H 


968 


0 


2-Br-Ph 


5-S0 3 H 


969 


0 


3-Br-Ph 


5-S0 3 H 


970 


0 


4-Br-Ph 


5-SO3H 


971 


0 


2-CF 3 -Ph 


5-SO3H 


972 


0 


3-CF 3 -Ph 


5-SOjH 


973 


0 


4-CF 3 -Ph 


5-SOjH 


974 


0 


2-OCHa-Ph 


5-SOjH 


975 


0 


3-OCHj-Ph 


5-SO,H 


976 


0 


4-OCHj-Ph 


5-S0 3 H 


977 


0 


4-tBu-Ph 


5-S0 3 H 


978 


0 


2-OPh-Ph 


5-S0 3 H 


979 


0 


3-OPh-Ph 


5-S0 3 H 


980 


0 


4-OPh-Ph 


5-S0 3 H 


981 


0 


2.4-Clj-Ph 


5-S0 3 H 


982 


0 


3.4-01,-Ph 


5-S0 3 H 


983 


0 


2-CI,4-CF 3 -Ph 


5-S0 3 H 


984 


0 


2-CF3,3-CI-Ph 


5-S0 3 H 


985 


0 


3-CF3.4-C1-Ph 


5-SO,H 


986 


0 


3-a,4-CF 3 -Ph 


5-S0 3 H 


987 


0 


3-CF3.4-CF 3 -Ph 


5-S0 3 H 


988 


0 


a-Naph 


5-S0 3 H 


989 


0 


0-Naph 


5-S0 3 H 


990 


0 


4- Me^i-Ph 


5-S0 3 H 
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C3 T71 NO. 


n 


Ar 


X 


991 


n 

\J 


Ph 


5-S0 3 H 


009 


A 
U 


-Ph 

£ wrig rn 


5-SO H 


yyo 




o 0113 in 






A 

u 


A—OU — Ph 




COR 

yyo 


A 

u 


9—P-Dh 

£ p rn 




yyo 


u 


1-C-Ph 
0 r^rn 




007 

yy / 


A 

u 


A-P-Ph 


5-SO H 


QQfi 


A 
V 


c. \A rn 


5-SO H 


QQQ 


o 

w 


3-Cl-Ph 


5-S0 3 H 


1 nnrt 

IUUU 


A 
U 


A-PJ-Ph 




1 AA1 

1UU1 


A 
U 


9-Ra— Ph 


3 OW311 


1 AAO 


A 
U 


**~Rr*-Ph 


5-SO H 


1 AAO 


A 
U 


4-Rr^Ph 


5-SO H 


1 (\f\A 
1 IA/H 


A 
U 


9-OF -Ph 


5-SO H 


I \J\JD 


A 
U 


-Ph 


5-SO H 


IUU0 


A 
U 


A-CP -Ph 


5-SO H 


1flfY7 
lUur 


A 
U 


9-HP.H -Ph 


5-SO H 


1 AAQ 
lUUo 


A 
U 


o.nnn -Ph 

0 vjorig rn 


5-SO H 


1 AAQ 

IUU9 


A 
U 


A-OP.H -Ph 


5-SO H 


1UIU 


A 
U 


A-+Rii-Ph 

4 XDUr n 


5-SO H 


1011 

IV 1 1 


o 


2-OPh-Ph 


5-SO3H 


101? 


o 


3-OPh-Ph 

W I 11 til 


5-S0 3 H 


1013 


o 


4-OPh-Ph 


5-S0 3 H 


1014 


0 


2,4-Clj-Ph 


5-S0 3 H 


1015 


0 


3.4-CI,-Ph 


5-S0 3 H 


1016 


0 


2-a,4-CF 3 -Ph 


5-S0 3 H 


1017 


0 


2-CF3.3-ChPh 


5-S0 3 H 


1018 


0 


3-CF3,4-Cr-Ph 


5-S0 3 H 


1019 


0 


3-CI.4-CF 3 -Ph 


5-S0 3 H 


1020 


0 


3-CF3,4-CF 3 -Ph 


5-S0 3 H 


1021 


0 


a-Naph 


5-S0 3 H 


1022 


0 


0-Naph 


5-SO3H 


1023 


0 


4- MejSrPh 


5-S0 3 H 
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if£$! No. n Ar X M& <X) 



1 f\OA 


A 
U 


Ph 
rn 


5 7-CL 


i aok 
1020 


A 

u 


0-pu -Ph 


5 7-CL 


1020 


A 

u 


q_pu -Ph 


5 7-CL 


1 AO! 

102/ 


A 

u 


A-PM -pU 


5 7-CL 


1 028 


A 

u 


0— P— Ph 
t P rn 


5 7-CI 


1 029 


A 

u 


o_r_ph 
0 P rn 


5 7-CL 


1030 


A 

u 


A-F-Ph ' 
^ T rrl 


5 7-CL 


1 A0 1 

1031 


A 

u 


0— PI— Ph 


5 7-CL 


1032 


A 
0 


O— PI— Dh 


5 7-CL 


■i AOO 

1033 


A 

0 


A-Pl-Ph 


5 7-CL 


1034 


A 
0 




«? 7-PL 


4 AOC 

1035 


A 
0 


0_R,— Ph 


R 7-PL 


1 AO A 

1030 


A 
U 


A Rr Ph 

** or rn 


k 7-PL 


103/ 


A 
U 


0_pC -Dh 
^wP 3 rn 


5 7-CL 


1 AOO 

10 Jo 


A 

u 


o_pc -Ph 


5 7-CL 


a A OA 

1039 


A 

u 


A— PC — Ph 


5 7-CL 


1 AAA 
1040 


A 

o 


9-HPH — Ph 


5 7-CL 


1 Ail 1 

1041 


A 
O 


VHPH — Ph 

0 UV1I3 rn 


5 7-CL 


1042 


A 

O 


A-OPH -Ph 
*t Uun 3 rn 


5 7-CL 


1 AAA 


A 
U 


4-tRu-Ph 


5.7-CI2 


1 AAA 


A 
U 


9-OPh-Ph 


5,7-Clj 




A 

\J 


3-DPh-Ph 


5.7-CI2 


1046 


0 


4-OPb-Ph 


5,7-CI, 


1047 


0 


2,4-CI 2 -Ph 


5,7-C^ 


1048 


0 


3.4-CI 2 -Ph 


5,7-CI, 


1049 


0 


2-CI.4-CF 3 -Ph 


5,7-Clj 


1050 


0 


2-CF3,3-CI-Ph 


5,7-Clj 


1051 


0 


3-CF3,4-Cl-Ph 


5,7-0^ 


1052 


0 


3-a.4-CF 3 -Ph 


5,7-012 


1053 


0 


3-CF3.4-CF,-Ph 


5.7-CI2 


1054 


0 


a — Naph 


5.7-CI, 


1055 


0 


/9-Naph 


5.7-CI2 


1056 


0 


4-Me,Si-Ph 


5.7-CI2 
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No. n 


Ar 


X 


1057 1 


Ph 


5.7-CI, 


1058 1 


2-CHj-Ph 


5.7-CI, 


1059 1 


3-CH,-Ph 


5.7-CI, 


1060 1 


4-CHj-Ph 


5.7-CI, 


1061 1 


2-F-Ph 


5.7-CI, 


1062 1 


3-F-Ph 


5.7-CI, 


1063 1 


4-F-Ph 


5.7-CI, 


1064 1 


2-ChPh 


5.7-CI, 


1065 1 


3-CI-Ph 


5.7-CI, 


1066 1 


4-CI-Ph 


5.7-CI, 


1067 1 


2-Br-Ph 


5.7-CI, 


1068 1 


3-Br-Ph 


5.7-CI, 


1069 1 


4-Br-Ph 


5.7-CI, 


1070 1 


2-CF 3 -Ph 


5.7-CI, 


1071 1 


3-CF,-Ph 


5.7-CI, 


1072 1 


4-CF,-Ph 


5.7-CI, 


1073 1 


2-OCH,-Ph 


5.7-CI, 


1074 1 


3-OCH,-Ph 


5,7-CI, 


1075 1 


4-OCH3-PH 


5.7-CI, 


1076 1 


4-tBu-Ph 


5.7-CI, 


1077 1 


2-OPh-Ph 


5.7-CI, 


1078 1 


3-OPh-Ph 


5.7-CI, 


1079 1 


4-OPh-Ph 


5.7-CI, 


1080 1 


2,4-01,-Ph 


5,7-CI, 


1081 1 


3,4-Clj-Ph 


5.7-0, 


1082 1 


2-a.4-CF,-Ph 


5.7-CI, 


1083 1 


2-CF3,3-a-Ph 


5.7-CI, 


1084 1 


3-CF3.4-CI-Ph 


5,7-0, 


1085 1 


3-CI.4-CF,-Ph 


5.7-CI, 


1086 1 


3-CF3,4-CF,-Ph 


5,7-0, 


1087 1 


a-Naph 


5.7-CI, 


1088 1 


/3-Naph 


5.7-CI, 


1089 1 


4-Me,Si-Ph 


5.7-CI, 
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w-efcfttf, #«c$ijK$ix^v^, ->a*i* 9*9. Kftvy 

ht*u =>~>m, uzfrvvm. 

itH^^-CO. l~500ppm, $r£L<J*0. 5-100 

#38W<^#J8$i:^ 9 *sWJ»m<m >V h n (in vitro) f*S&teT!a<Z> i 9 

— !7 h y Wl» (CK) &mm&KWfZ='9i>'i?VJ*<D'(yVha (in vitro)i#5it 

1. Ml 

/P=-^H£, *A-?3kfe&U «Ti««rLt, 

2. «£*5J:V¥iJ£ 



WO 00/44387 PCT/JP99/07139 

83 

mmm^®. (cpe) fc«g?u (-) ~ (+++) o4wmwm&fti 

tc : - : &&S*fH8i:M&U + : ++ : **«>«flS, + + + : 3fe 

# e>*ifc|g*«:£tT<0* 3 3 fc^f. 

= 7 h y t -Mi*JltS i/iS$J*mrfV5 • f&^m^-T (in vivo) *IJ 

7-1 O0^<aafei^*><Z>fc"*-3 3J£li¥£ U t8fcte£«j£*ft!»LfcS? 
-EifcfciJ 5 0,00 OWSl^fe, Wft«fttt9 B U *<affl 

^«^fiiiins^«s^*f^wMitsPSx i oo (%) i?^ 0 

ft*- M9r-§-&<Z>0&*£-t- o 

+ + + : t mu&<Dik®wmk&#> s 0 

(Merck) <D&femz£Z 0 
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OPQd 
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10 


1.0 


0.1 


(pom in 




4 5 6d 


00 








*<CP€) 


%(CPE) 


%(CPE) 


feed) 


<*) 








(6d) 


1 


<0 (-) 


02(-) 


<0(-) 














694 


(+++) 




<0(-) 














199 


39.6W 


<0(-) 


<0(-) 














232 


322(-) 


0.9(-) 


6XK-) 














31 


89.7(-) 


O(-) 


<0(-) 


400 


66.8 


± +++ ♦+ 


0/3 


OW£l*-f) 


4.0 


724 


(+++) 


100 (-) 


<0(-) 


400 


58.9 


± +++ ♦+ 


0/3 


M 


4.0 


229 


77.0<-) 


<o(-) 


<0 (-) 


400 


56.5 




0/3 


m 


4.0 


292 


60.4<-) 


0*-) 


<0<-) 


400 


53.8 


± +++ +++ 


0/3 


m 


4.0 


2 


<o(-) 


<o(-) 


<0<-) 














695 


(++*) 


( + ~) 


<0(-) 


400 


61.5 


♦ +-M- +++ 


0/3 


m 


3.7 


200 


<0(-) 


<0(-) 


<0<-) 














233 


<0(-) 


<0(-) 


<0<-) 














3 


19.3<-) 


<0<-) 


<0(-) 














696 


<+++) 


90.7<+) 


30.5<-) 


400 


61.5 


♦ +++ ++ 


1/3 




4.0 


201 


71.3<-) 


<0<-) 


<0(-) 


400 


71.8 


+ +++ ++ 


1/3 


m 


4.0 


4 


<0(-) 


<0(-) 


<0(-) 














697 


(+~) 


65.1(±) 


<0H 


400 


76.9 


± +++ +++ 


1/3 


w 


3.7 


202 


44*-) 


<0(-) 


<o(-) 














710 


<+~) 


<0<-) 


<0(-) 














215 


4.5(-) 


<(K-) 


IJH 














19 


<0(-) 


«K-) 


<0(-) 














712 


(♦++> 


28.8(-) 


<0<-) 














217 


14.5M 


<0(-) 


<o<-) 














250 


<0<-) 


24<-) 


<0<-) 














703 


(+♦+) 


<0(-) 


<0<-) 














208 


172<-) 


<0(-) 


i.8<-) 
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14j0(-) 


<0(-) 


<0(-) 














10 


100 W 


12K-) 


<o(-) 


400 


825 




0/3 




0.0(H) 


15 


99.6(+) 


<0(-) 
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200 


25.7 
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0/3 




4j0 


70S 
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94.7C++) 
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400 
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0/3 




4.0 


213 
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iao(-) 


<o(-) 
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57.4 


± ++ -M- 


0/3 




3.7 


246 


ioo w 


14.8 (-) 
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825 


— ♦ +♦ 


0/3 




3.3(S) 


7 


<0(-) 


<0<-) 


<o<-) 














700 


<~+) 


99.8 (++) 


30.6(-) 
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33L2(±) 


<0<-) 


<0(-) 
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<0(-) 


<0(-) 
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\^m \ OKol/VtCD^b&S-l'^fc*^ (in vivo) SO* 

PG«t>«£Lfc. OPG^fflfctTfetiU fH££&EL<fc<i£fnU ^2g 
yhU m&g3fc>9<Z)OPG«[«r^WLfCo OPGffil«^>l:<tot^© 

# 6>*ifcl6*Sra 3 4 *s J:rm 3 5 \zjtt; 
£3 4 











mat 


OPGtt 




«5£ 


Comp.No 


(ppm in 
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(-1-84) 
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6 7d 


(/> 


6d 7d 


(8d) 




200 


7O20D 
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0 0 
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+ ± 


0/3 


1.0x10 s 8.3X10 1 
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50 


54.8 
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+++ 


++ + 


0/3 


2.9x10 s 9.8x1 0 4 


4.0 


X 




25 


65.0 
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++ - 
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1.3x10 s 4.3x10* 
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s»*tm 
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49.0 


++ 


+++ 
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1.9x10 s 1.3x10 s 
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100 
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0 0 


0 
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X 




25 


51.6 
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0 0 
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m # <o to m 

i . -fist* ( I ) : 




S; 

G 1 ^ j£:-A-, -A-CR l R 2 -*fc«-A-CR 3 R 4 -CR s R 6 - 

io mmm^t^mm, -o- (K&$;KTv>Tt>j:vMi!^^fc*5&g) , r->^ 
gift $ ftx v >r t> j: t ww* t> t < »b A £*irc v >x t «t v nt y -^s-cfo 

SfcfiR'irR 2 , R 3 irR 4 *5iU ? / 1 bL<f*R 5 i:R 6 ^-^*oT^- 
15 ; 
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3. -AgitO) G l ^:-0-, -O-CR 1 R 2 -£/cli-0- CR 
3 R 4 -CR 5 R 6 -t-t$tl5l R^R^^iVetul^-^^ttS^o 

m l 2 fS^^)^3li!a^o 

5. Htt5£ (I) [5£<K #!&JH>£«ttffll#S l irPfS] "T?*$Jx5{fc-&* 

6. (II): 




A r • 2 l*g& £*VC V >T t> «fc V >«g-&T V -/Vg ; 
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7 . (III): 




; 

R^ii^tb^tai^LT, ^n^>^, i&mr^/i-m, i&mr^^u 
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fcf£U pj&Sq, R b, j3«t^R b2 ^i:t{-7K^bU ? lCAr b, *J«tU ; Ar b2 
n y * tz.\*i&m.T;v*;\<&\z. «fc o T g& $ fix v > 5 7 * 3 t 

f , A r bl *5«fcrj<A r h2 \z#VZ&7 V>J%?i$£lmMT/l'* 
8 . (IV): 



At 01 
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9. (V) : 



[ittK Ar dl *Jj:TJ?Ar d2 «|^-*fcttS^oTg*$^TV^t>«tV^y 
R dl , R d2 , R d3 *5j;T/R d4 tt^n^ii4!mcLT, **JK** />o^^juc-T-, 

g^^tvTv^^iv^^^/^^^, g&£*vcv^*> ivvrsyg, gift 

*7tttR dl iR d2 *3<t^/*^R d3 i:R d4 ^-^^oT^y, g&$;ft 
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R^izznztm&Lx, ^ufym*. i&mr/^^m, i&mr/^^ 

g % ^vVyit&mTfr=**ym, '^v>fy\VSkB.Tfr>T-)Vir**y^ T*y)\< 
**iy, W&ZfoX^Xh£.^y*-^**y^ fi&£h/0^t><fc^T7/M i 
;v**y^ K^^ixTv^tiVNT^y^ g&£*vt^T i fe<fcv^/M-N£ N 
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